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FOREWORD 


This is one of a series of circulars dealing with mining and milling. 
operations in various mining districts of the western United States. Data 
on operating costs, grades of ore treated, wage scales, haulage and truck- 
ing rates, and freight and treatment charges, together with other informa 
tion on mining properties, are obtained from the operators and other local 
sources during the course of field inspections. The data are believed to 
be substantially correct as of the dates when the districts were visited, 
but later disclosures resulting from further exploration and development 
may have changed the economic picture appreciably. 


Charles F. Jackson, 
Chief engineer, 
Mining Division. 


INTRODUCTION 


This reporta/ gives the results of a reconnaissance of the mining dis- 
tricts in Lander County, Nev., made from March 29 to April 20 and from 
May 9 to May 21, 1938, during which virtually all of the mining districts 
in the county were visited. No attempt has been made to include in this 
report all the mines and prospects in the various mining districts, and it. 
should be stated that whether or not a property 1s mentioned herein has no. 
bearing on its merits. The report covers the situation of the various dis- 
tricts, types of ore deposits, ownership and description of mines and pros- 
pects, information on past and current activity, and other information of 
economic interest likely to be useful to those interested in the development 
of our mineral resourcese . 


The names of the various districts mentioned are those generally used 
when they were organized for purposes of record and regulation. When | 
originally organized, the districts embraced large areas with no well—de- 
fined boundaries, so that the names have little geographical significance, 


Mining was begun in Lander County in the early sixties as the result 
of the discovery of silver ore in the Reese River district. Following this 
discovery numerous others ensued, which caused mining stampedes in various 
parts of eastern Nevada. These mining "rushes" were primarily responsible. 


for the occupation and settlement of the greater part of Nevada, for without 
pom Varee areas would have remained unexplored and their development post 
oned many years. 


Manuscript completed July 15, 1938. 
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From the viewpoint of past production, the silver deposits at Austin 
have been the most imoortant, followed by the copper, silver, and placer- 
gold deposits of the Battle Mountain area. The greatest mining activity 
in Lander County took place from 1862 to 1880, when the Reese River district 
was one of the leading mining areas in the State. © 


In recent years mining activity within the county has been largely in 
the hands of lessees; the writer estimates that during 1937 an’ average of 
120 men were gainfully employed in the mineral industry of the county. The 
Battle Mountain region has been one of the principal leasing areas in the 
State for many yearse Most of the ores produced by lessees are shipped to 
smelters near Salt Lake City, Utah. 


-With the present outlook, future production of metals from Lander 
County will depend largely on further exploration in the known mineralized . 
areas and the rchabilitation of old mines to work ores that were unaganonical 
to mine and treat in former years. In the industrial mineral group, varite 
is the only mineral tnat has been commercially important. 
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were used is given in the text. | 


LANDER COUNTY 


Political History 


The region within the present boundaries of Nevada originally comprised 
part of the territory purcnased by the United States from Mexico under the 
treaty of Guadalupe Hidalgo consummated in 1848. Prior to its alienation 
from the Republic of Mexico, it was included in the department of "Alta 
California." After its acquisition by the United States, it constituted the 
western part of the Territory of Utah, from which it was separeted by an 
Act of Congress approved liarch 2, 1861, to form the Territory of Nevada. 
The Territorial status wes maintained until October 31, 1864, when by 
proclamation of President Lincoln it was admitted into the Union as the 
thirty—-sixth State. 


Lander County was created and organized by an Act of the Territorial 


Legislature approved December 19, 1862. The temporary county seat was 
Jacobsville (Jacobs Springs), a station on the Overland Mail and Pony - 
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Express routes situated on the Reese River 7-1/2 miles west of the present 
site of Austin. By a general vote in September 1863, Austin was made the 
permanent county seat. The name of the county was bestowed in honor of Gen. 
Frederick W. Lander, who played an active part in the Indian War of 1860 and 
who was in charge of the construction, by tne United States Government, of 
a wagon road across Nevada. 


As originally organized, Lander County was a vast, largely unexplored 
region comprising about one-third of the area of Nevada as its boundaries 
then existed. Subsequently White Pine County (March 2, 1869), Elko County 
(March 5, 1869), and Bureka County (March 1, 1873) were created from this 
large area, giving Lander County the title of "Mother of Counties." 


The early boundaries between the various counties were sometimes vague 
and indefinite, so that numerous controversies arose over the position of 
county boundaries. Lander County had a number of boundary adjustments, so 
that at present it comprises 5,/2l square miles. Figure 1 is a sketch of 
the county. 


According to the 1930 census, the population at that time was 1,714, 
and the population in 1938 is nearly the same, The major part of the 
population resides in Battle Mountain, the principal mining center, situ- 
ated in the northern part of the county, and at Austin, the county seat 
and supply center for mining districts and renches in the southern portion 
of the county. The principal industries are stock raising, agriculture, 
and mining. ; 


According to the annual report of the county suatton 4) the assessed 
value of real property in the county at the end of the fiscal year 1937 was 
$5,364,707, and the tax rate for the ssme period was $2.64 per $100 of 
assessed valuation, exclusive of special taxes tut including the State tax 
of $0.68 per $100. 


Topography 


Lander County is a part of the Great Basin; it has the characteristic 
basin topography, a semidesert plateau traversed by a succession of narrow 
mountain ranges with intervening valleys approximately parallel and having 
a northward trend. Most of the valleys are independent basins hemmed in by 
mountains; none have drainage to the sea. The general altitude of the 
valleys is about 4,500 feet, the mountains rising from 4,000 to 5,000 feet 
higher. Through nearly all the ranges are passes, and open plains surround 
their termini, affording easy routes of travel. 


The principel valleys in Lander County are Antelope, Buffalo, Crescent, 
Grass, Reese River, Smith Creek, Smoky, and Humboldt. The principal mountain 
ranges are Toiyabe, Battle Mountain, Shoshone, Toquima, Desatoya, New Pass, 
and Ravensvood. 

L/ Acree, Bert, Auditor, Annual Report of the County Auditor of Lander 


County for the Fiscal Year Ended June 30, 1937. 
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The Humboldt River, the largest stream wholly within the State, flows 
westerly across the northern part of Lander County through the valley of 
the same name, : i 


Water Resources 


The principal streams in Lander County are the Humboldt and Reese 
Rivers. The latter rises in the Toiyabe Range in the southern part of the 
county anc flows northward to join the Humboldt River near Battle Mountain. 
Near its source the volume of water is considerable, but most of the water 
is either lost by evaporation or utilized for irrigation, so that the water 
seldom reaches the Humboldt. 


The higher mountain ranges are traversed by numerous V-shaped canyons, 
in which flow small mountain streams. Only a few such streams are perennial. 


A large rumber of hot and cold springs are scattered throughout the 
county. The town of Battle Mountain is supplied with artesian water from 
wells near the tcwn. 


The long, narrow valleys intervening between parallel mountain ranges 
form receptacles for the accumulation of underground water, so that 1f not 
otherwise available, water for milling purposes generally can be developed 
by sinking wells in the valleys, usually within convenient distances of 
most of the districts mentioned in this report. 


Climate and Vegetation 


The precipitation in Lander County, largely in the form of snew, varies 
according to the altitude and ranges from 5 to over 20 inches per year. 
According to data compiled by the Nevada Agriculture Experiment Station, 
approximately 39 percent of the area of Lander County (5,721 square miles) 
has a precipitation of 5 to 8 inches per year, 49 percent has 8 to 15 inches 
per year, and the remaining le percent, comprising the higher mountainous 
areas, has 15 to over 20 inches. In the summer an occasional cloudburst 
may occur, which, though of short duration, may be exceptionally severe. 

A cloudburst in the vicinity of Austin on August 18, 1874, partly destroyed 
the town. 


During the summer hot, cloudless days vrevall, but since the atmosphere 
is dry the heat is seldom oppressive. The ciurnal range in temperature is 
considerable, and a hot day may be followed. by a frosty night. Winds are 
frequent, and they may have surficient velocity to send sand and dust clouds 
high into the air. A peculiar phenomenon during the summer months is the 
whirlwinds or miniature tornadoes of sand and dust that twist and gyrate in 
huge columns, majestically traveling through the valleys for miles. 


Some sort of vegetation, although limited as to variety, is prevalent 
over the entire county, with the exception of the valley depressions 
covered with deposits of alkaline salt. On the mountain ranges above a 
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general altitude of 7,000 feet, the greater precipitation favors sparse 
forest growths; the dwarf juniper (Juniperus occidentalis), foxtail pine 
(Pinus balfouriana), Utah juniper (Juniperus utehensis), locelly called cedar, 
pinon pine (Pinus monqphylla), limber pine, (Pinus flezilix), native cotton- 
wood (Populus fremonti), western redbirch (Betula fontinalis), and mountain 
mahogany (Cerocarpus lediforius) are the most common. The piron pine is the 
most prevalent, exceeding in quantity all the other conifers combined. It 
is bushlike, rarely exceeding 20 feet in height. All timber is small, ex+ 
cept the limber pine, which may attain a diameter of 3 feet and a height 

of 50 feet. It is found in scattered stands at altitudes above 9,000 feet 
in the Tolyabe Range. In pioneer days it was logged and was the only local 
source of saw-timber, The only hardwood tree is the mountain mahogany, 

The mahogany and pifion pine are generally used for fuel. 


The lower country is generally covered by the common sage (Artemesia 
tridentata), which grows vigorously.- White sage, bunch grass, and other 
varieties of nutritious grasses furnish exccllent forege for cattle and 
sheep. 


Power Facilities 


In the early days, power for mining was generated in steam plants, wood 
from the mountain slopes being used for fuel. At present all the mining 
districts in Lander County depend upon internal-combustion engines for power, 
since purchased electric power is not available. 


Transportation Facilities 


The main lines of the Southern and Western Pacific Railroads traverse 
the northern part of Lander County, roug.ly paralleling the course of the | 
Humboldt River. The Southern Pacific passes through Battle Mountain and the 
Western Pacific several miles north of the town. The Nevada Central narrow- 
gage railroad connecting Austin with Batile Mountain vas abandoned in 1937 
and the equipment sold. 


The Southern Pacific freight rates per ton of ore from Battle Mountain, 
the principal shipping point, to Utah smelters are as follows: 


Value of ore per tonl/ $10 $15 $20 $30 $40 = $50 $60. 
BOSON sca seciessswincaw: 569 3.9 5.0 5.61 6.16 6.71 7-26 
HO 10: oc scaweedeek wae: - 7 3.30 3.52 4.18 Ugh 5.23 5.18 


Value ...... $70 $50 $90 $100 $110 $120 $150 $700 $400 
20-ton.see.e (oS 8.76 8.58 8.91 10.01 10.29 10.34 11.00 11.00 
HO—ton.,.ccece 6.60 743 $14 8.80 = ba = = =. 


1/ The railroad value per ton 1s the smelter value, less treatment charge, 
divided by the total number of tons (wet weight) in the shipment. 
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The town of Battle Mountain is on United States route 40 (Victory 
Highway), and Austin, in the southern part of the county, is on United State: 
route 50 (Lincoln Highway), both roads connecting Salt Lake City, Utah, with 
Reno, Nev., and places west. These two highways are hard-surfaced; all 
others in the county are either naturel or gravel. Virtually all the dis- 
tricts mentioned in this report are accessible by automobile. 


History of Mining 


Prior to 1848, the only white inhabitants within the present limits of 
Nevada were a few itinerant trappers and hunters. The aboriginal tribes, 
principally Shoshones and Paiutes, numbering perhaps between 10 or 12 
thousand pecple, roamed this vast region, but they were not versed in the 
art of mining metals. The first white man known to have crossed the Great 
Basin, lying between the Wasatch Mountains on the east and the Sierra Nevada 
Range on the west, was Jedediah Strong Smith, with a company of 4O trappers. 
The route prsvably taken by Smith in 1825 on his trip from ths Yellowstone 
River to Cai.fornia led through the southeastern portion of the State follow- 
ing, for part of nis journey, the course of the Humboldt River, which he 
named Mary's River, Other exploration and emigration parties crossed the 
northern part of the State from east to west following the route slong the 
Humboldt River; among these rere the Peter S. Ogden expedition sent out by 
the Hudson Bay Co. in 1831; Milton Sublette's expedition for the Rocky 
Mountain Fur Co. in 1832; Capt. 3. L. E. Bonneville and Joseph Walker's 
expedition in 1833; Thomas McCoy-Christopher (Kit) Carson's expedition also 
in 1833; the John Bidwell-J. B. Bartelson emigration party in 1841; and Gen. 
John Fremont's expedition in 1843-1844, All of these expeditions followed 
closely the course of Mary's River (renamed the Humboldt by Fremont), the 
safest and most natural travel route across the Great Basin. Due to the 
forbidding character of the country, the Great Basin region outside of the 
narrow strip along the Humboldt was the last portion of the United States 
to be explored. Even the route along the Humboldt was not accurately mapped 
as late as the Bidwell-Bartelson expedition in 1941. At that time it was 
the general belief that a great river flowed westward across the Great Basin 
from Great Salt Lake and through the Sierra Nevada Mountains to the Pacific 
Ocean. Amusing as it may seem today, Sidwell was advised to take tools to 
construct boats for traveling by water to the Pacific Coast. 


The discovery of placer gold in California in January 1848 by James 
Marshall precipitated a rush to the coast in 1849 and 1850, and numerous 
settlers ard adventurers crossed Nevada along the course of the Humboldt 
River. The early pioneers crossed the arid stretches of the State with a 
minimum of delay, and none of them left any impression on eastern Nevada as 
far as mineral discoveries are concerned. 


Prior to 1862, the greater portion of eastern Nevada remained un-— 
explored. The lodestone that first attracted attention to Nevada was the 
discovery of silver in the Washoe district (Comstock) in 1559. With this 
discovery, an army of prosvectors, miners, ani adventurers flocked to 
western Nevada... This discovery resulted in the improvement of communication 
and transportation facilities across the State; in the spring of 1860, the 
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celebrated Pony Express was established by Jones Russel & Co. The Pony 
Express operated only about a year, being supplanted by the transcontinental 
telesraph line completed by the Overland Telegraph Co. on October 24, 1861. 
The route used by the Pony Express across the State was known as the Overland 
route, first surveyed by Captain (later Colonel) J. H. Simpson for the 
United States Government in 1859. The Overland Mail & Stage Co. began 
operating in July 1861, following the route surveyed by Simpson. This route 
remained the principal line of travel across the State until the completion 
of the Central Pacific Railroad in July 1869. 

The first mineral discovery in eastern Nevada was made in what is n 
Lander County in 1862, The history of this discovery, according to Angeo/ 
is as follows: | 


Early in the month of May 1862, William H. Talcott, an attache 
of the stage station at Jacob's Springs (Jacobsville), a post on 
the transcontinental stage route, while hauling wood from the hill- 
side, now within the limits of the city of Austin, discovered a 
vein of metal-bearing quartz and carried a small quantity with him 
to the Station. The rock proving to contain silver, the ledge was 
located as a mining claim, named the Pony, as the discoverer had 
formerly been a rider of the Pony Express. On the tenth day of 
May 1862, a mining district was formed, including an area 75 miles 
in length east and west, and 20 miles north and south, and named 
the Reese River mining district. A code of laws was adopted after 
the custom of miners, and William H. Talcott, the discoverer, was 
elected recorder, and the claims already discovered were recorded. 


The present law under which mining rights are acquired on the public 
mineral domain was passed by Congress on May 10, 18/72. Prior to this time 
the customs and laws of Nevada permitted miners to organize a district, . 
designate its boundaries, and pass a code of laws regulating the tenure of 
mining property. The validity of such rules and regulations was acknow- 
ledged by Congress, and they are historically interesting for they .formed 
a connecting link in the evolution of our present mining laws. The first 
regulations in the Reese River district were adopted in July 17, 1862, but 
the district was reorganized on June 4, 1864. The mining regulations of 
the Reese River district adopted on June 4, 1864, were as follows: 


SECTION 1. The district shall be known as the Reese River 
mining district, and shall be bounded as follows, to wit: On 
the north by a distance of 10 miles from the overland telegraph 
line, on the east by Dry Creek, on the south by a distance of 
10 miles from the overland telegraph line, and on the west by 
Edward's Creek, where not conflicting with any new districts 
formed to date. 

5/ Angel, Myron, History of Austin and Reese River Region, published in 
Harrington's Directory, 1866. Cited by Browme, J. Ross, Mineral Re- 
sources of the States and Territories West of the Rocky Mountains: D. 
Appleton & Co., New York, 1869, p, 395. 
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SECTION 2, There shall be a mining recorder elected on the 
first day of June next for this district, who shall hold office 
for 1 year from the l/th of July next, unless sooner removed by 
anew election, which can only be done bya written call, signed 
by at least 50 claimholders, giving notice of a new election to. 


be held, after said notice shall have been posted and published for 


at least 20 days in some newspaper published in or nearest this 
district; and the recorder shall be a resident of this district. 


SECTION 3, It shall be the duty of the recorder to keep in 
a suitable book or books.a full and truthful record of the proceed— 
ings of. all public meetings: to place on record,all claims brought 
to him for that purpose, when such claim shall not interfere with | 
or affect the rights and interests of prior locators, recording 


' the same.in the order of their date, for which service he shall re- 


ceive one dollar ($1) for each claim recorded. It shall also be 


the duty of the recorder to keep his books open at.all times to the 


inspection of the public; he shall als» have the power to appoint 
a deputy to act in his stead, for whose official acts he shall be 


held responsible. It shall also be the duty of the recorder to 


deliver to his successor in office all books, records, papers, etc. 
belonging to or pertaining to his office. 


SECTION 4. All examinations of the record must be made in 


' the full presence of the recorder or-his deputy. 


SECTION 5. Notice of a claim of location of mining ground 


by any individual, or by a company, on file in the recorder's 
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Ost Aces shall be deemed equivalent to a recorc of the same. 


SECTION 6. Each claimant shall be entitled to hold. re 
location 200 feet on any lead in the district, with all the dips, 
spurs, andi angles, offshoots, outcrops, deptns, widths, varla- 
tions, and all the mineral and other valuables therein contained, 
the discoverer of and locater of a new lead being entitled to 
one claim Sune for discovery. 7 


SECTION 7. The Locater of any lead, lode, or ledge in the 
district shall be entitled to hold on each side of the lead, lode, 
or ledge located by him or them 100 feet; but this’ shall not be 
construed to mean any distinct or parallel ledge within the 200 
feet other than the one original ly located. 


SECTION 8. All locations shall be made by a written notice, 
posted upon the ground, and boundaries described, and all claimants’ 
names posted on the notice. : 


_ SECTION 9. Work done on any tunnel, cut, sheft, or drift, 
in good faith, shall be considered as being done upon the claim 
owned by such person or company. 
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SECTION 10. Every cleim (whether by individual or company) 
located shall be recorded within 10 days after the date of 
location. 


SECTION 11. All-miners locating a mining claim in this dis- 
trict shall place and maintain thereon a good and substantial 
monument or stake, with a notice thereon of the name of the clain, 
the names of the locaters, date of location, record, and extent 
of claim. It is hereby requested that ovmers in claims already 
located do comply with the requirements of this section. 


SECTION le. The recorder shall go upon the ground with any 
and all parties desiring to locate claims, and shall be entitled 
to receive for such service 1 dollar for each and every name in 
a location of 200 feet each. 


SECTION 13. It is hereby made the duty of the mining re- 
corder, upon the written application of 25 miners, to call a 
meeting of the miners of the district by giving a notice of 20 days 
through some newspaper published in the Reese River district, which 
notice shall state the object of the meeting and the place and time 
of holding the same. 


SECTION 14. The laws of this district passed July 17, 1862, 
are hereby repealed. 


The name of Reese River was first given to the large stream bearing 
this name by Captain Simpson in honor of John Reese, a Mormon pioneer, 
who was one of the first to cross the State by the Overland route. 


The news of the discovery of silver in the Reese River district 

spread rapidly, and thousands of people flocked to the locality, since 
it was situated on the line of the Overland stage and telegraph. This 
discovery opened at one bound the vast unexplored regions of eastern 
Nevada that hitherto contained no single permanent settlement. A great 
army of prospectors, miners, adventurers, along with a few home seekers, 
began a trek from California, Virginia City on the Comstock, and from the 
Eastern States. By the fall of 18653 the boom had reached its peak. One 
observer at that time counted 274 freight teams, 19 passenger wagons, 3 pack 
teams, 69 horsemen, and 31 people on foot on a trip between Austin and 
Virginia City .6/ Probably nearly again as much treffiec could have been ob- 

served coming from the East along the route between Austin and Salt Lake 
City, Utah. During the summer of 1863, 366 houses were erected in Austin 
and the population numbered over 6,000 people. 


Following the organization of the Reese River district, prospecting was 
carried on with great vigor, first north and south along the Toiyabe Range, 
in which Austin is situated, and later to other portions of eastern Nevada 
as far south as the Golorado River. At the close of 1865, at least 60 
mining districts had been organized, in which it has been estimated fully 
OF MT rear in the’ Roose River besellae luc) on ice ee 
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20,000 mining claims had been recorded. From the discovery of the Comstock 
in 1859 to 1870 was the period of the greatest prospecting activity Nevada 
ever experienced. Austin was the nucleus from rhich sprang most of the 
settlements of eastern Nevada. With Austin as a base for prospecting, a 
number of prominent districts were discovered, including Reveille, 
Northumberland, Hot Creek (Tybo), Silver Bend (Philadelphia), Belmont, 
Mammoth, Twin River, and Union in Nye County; Eureka, Mineral Hill, amd 
Cortez in Eureka County; Tuscarora (first knowm as Goose Creek) in Elko 
County; Egan Canyon (Cherry Creek) and White Pine (Hamilton) in White Pine 
County; and Battle Mountain in Lander County. Numerous other districts were 
organized, many of which excited great hopes by promises of unbounded wealth, 
only to lapse into obscurity after a brief period of activity. It was a 
period when anything new in mining had tremendous ‘possibilities, and the 
only fear was that the enormous quantity of silver believed to be present 
in the mountains of Nevada would destroy the value of that metal and upset 
the monetary stability of the world. 


During the greater part of the summer of 1863 the number of incorpora- 
tions of mining companies in the Reese River district averaged 10 per day, 
many days being as high as 60. It is reported that there were 1,500 min- 
ing offices in San Francisco, a large proportion of which were opened by. 
Reese River companies. Anything that resembled quartz or a seam that had 
even a remote possibility of leading to ore was located and a company im- 
mediately incorporated, In the early days of Nevada mining, locations were 
Made in "feet" and either sold or traded in the same manner as mining stocks 
are today. "Feet" were staple currency, and an original claim 200 feet in 
length was speedily incorporated and reduced to fractions of 5, 10, 20, or 
50 feet or other denominations, depending upon the locater's valuation of 
the claim. Such fractional parts of a clain were either sold for cash or 
exchanged for other feet of greater or less value, according to the business 
acumen of the parties involved. If the property developed into a promising 
mine under such an incorporation, the stock (feet) was frequently so 
scattered as to prohibit advantageous action. 


One of the greatest drawbacks to intelligent development of mining 

_ properties in the Reese River and other districts was the lack of experience 
in mining and milling. Generally the locaters knew nothing of practical 
mining, and many false estimates were made on the value of properties with- 
out any intentional deception on the part of the ovmers. The results of 
the silver discoveries on the Comstock, at Aurora (Esmeralda) and in the 
Reese River district were so flattering that not a few arrived at the il- 
logical conclusion that all quartz veins must contain silver, and a single 
piece of ore yielding a high assay value was deemed sufficient to establish 
the value of a claim. The primary rule "follow the vein" was often dis- 
regarded in prospecting, shafts and adits were projected in country rock to 
cut the veins at depth on the strength of a few pounds of ore taken from 

the outcrops, or, if the surface material failed to assay, it was argued that 
in a "true" fissure vein the rich ore would be found at depth. Considerable 
capital was thus wasted, and much of the work done made less impression on 
the veins than on the pockets of the men who financed one Spereteones 


6967. ee 


Google 


Le Oy: 7043 


Another common error in judgment: by the early miners was the erection 
of mills before sufficient ore was available or before investigating whether 
or not the milling process was adapted to the ore. As an illustration - 
in the Reese River district alone at least 11 mills operated by steam and 
ranging in size from 5 to 20 stamps were erected prior to 1863. As later 
work demonstrated, two mills would have sufficed to treat the entire out- 
put of the district. However, experience was acquired gradually, and the 
miners eventually realized that silver mines could not be brought to the 
productive stage solely by speculation, but only by a combination of capital, 
economy, and system under the direction of skilled workmen. Although much 
of the wild excitement and speculation of early mining in Nevada may be 
deprecated, the net results were beneficial, as numerous important mineral 
discoveries were made, and the region was explored and opened for settlement. 


By 1872, Austin was the second largest town in Nevada in point of 
numbers and. taxable property, ranking next to Virginia City on the Comstock 
lodee 


In 1865, the Manhattan Silver Mining Co. began to consolidate the various 
mines in the Reese River district, and by 18/1 this company controlled 
nearly all the mines. This consolidation was desirable, as the ore is 
present in a number of narrow veins cut by faults, and this condition would 
have caused much litigation if the mines were held by different companies. 
The Manhattan Silver Mining Co. discontinued operations in 1887, following 
which several unsuccessful attempts were made to rehabilitate the mines. 


The Nevada Central Railroad between Austin and Battle Mountain was 
built in 1880. 


The Battle Mountain district, next in importance to Reese River, was 
organized in 1866, and by 1870 32 mines were in operation. The principal 
activity during the seventies and eighties was confined largely to the min- 
ing of silver ores. Exploiting of the placer-gold deposits in this area 
was begun about 1912, and the copper deposits attained considerable 
prominence during the World War, when they were intensively worked. 


Other mining districts of less importance in Lander County include the 
Lewis and the Bullion, in which the predominant metal is silver. In recent 
years, mining in Lander County has been characterized by considerable min- 
ing under the leasing system, particularly in the districts tributary to 
the town of Battle Mountain. 


Mineral Production 


No accurate data are available on the gross production of minerals 
from Lander County prior to 1902. Production for tne Reese River district 
in the early days is commonly estimated at $40,000,000 to as high as 
$60,000,000, but such estimates are not substantiated by the data available. 
The net annual production of gold and silver from 18/70 to 1903, as compiled 
from the quarterly renorts of the Lander County assessor for bullion tax 
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purposes, is shown in table 1. The amended revenue act of 1867 provided 
that the value of the ore for tax purposes was to be estimated on the dumps 
before milling, $18 per ton being deductable on ores treated by the Washoe 
process (amalgamation without roasting) and $40 per ton on ores treated. by 
the Freiberg process (roasting followed by amalgamation). Revisions of the 
bullion-tax law in 1871 allowed the mine owmers to deduct the actual ex- 
penses of mining and reduction. Nearly all the ores produced in Lander 
County in the early days required roasting which entailed a high reduction 
cost. Assuming the net value of the ore was 60 percent of the gross, the 
production of gold and silver from 1870 to 1903, according to table 1, would 
be about $31,339,000. Of this amount, the Reese River district produced 
about $22,000,000, the silver deposits in the Galena area of the Battle 
Mountain district $3,000,000, and the rest was chiefly from the Lewis, 
Bullion, and Eureka districts. The latter district began production in 1869, 
and it remained in Lander County until March 1, 1873, when Eureka County was 
formed. Production for the Eureka district for this period was approximately 
$3,500,000, which should be credited to Eureka County. 


The production of Lander County from 1862 to 1870, not accounted for 
in table 1, is estimated at $4,000,000, nearly all of’ which was derived from 
the Reese River district. Accorcing to the original records of the 
Manhattan Silver Mining Co., the production of bullion up to 1887 was 
$19,239,033. This company made nearly all the production from the Reese 
River district from 1870 to 1827, A recapitulation of the estimated total 
production of gold and silver of Lander County from 1862 to 1903 is as 
follows: 


Reese River district.......sesess $25,000,000 
Battle Mountain district... .c.eoe. 4,000,000 
Lewis, Bullion, and other dis- 
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TABLE 1. - Net annual production of gold and silver 
from Lander County, 18/0-1903 


(Compiled from quarterly assessment rolls of the county assessor.) 


Total ..e++++-- PES eS: Dee, 


Year Tons Value 
18 10). es atocete a aieeeeie kteaueutere et Saceeee $ 1,104,590.32 
VS (1: - evasucara tenes a hee s Gave Cee i 2,099,013.91 
1S [o> tack Suse te deal eleatetea ss 1,871, 373.43 
Pio, eere Tr Teer Sey ee ere ere 1,569,052.63 
US TU asiiiaracts 36s craneew weaveseere tbe eae 799, 829.03 
1275: caweaign ee ise eese ek wea easw ease 917,036.65 
S(O: tea ee ea Wiese nwa teu sewteee seek &82,820.74 
VO. ewan tars rere e ere er Te rere 618,905.60 
7G: cake das Peace Gilat gl bo 4 a Cornea wie eto ranean 692,802.76 
LS PO: do suave gr eaaiee ier ea mew eae ee eee 784,611.83 
1250! wi bincocsnasso eearuen oueonen ese 463,619 45 
USS. 5 esd ce btauer see owencw eae cebeeen 959,419.05 
LEGO ctosdc eset a teeeadeeseeeeswesene 749 532.49 
1885 waeiewcaiewaeaineusss eae ews 751,696.04 
VEG. 2 coca eistalda-g arieeleate ee ek eeeaeesaavee 779, 39776 
VG So. sasaienda ie eoasei bie vcern wie Schieow ae amie 582,200.51 
NSE Oy Yong cccaset wiatera eek eo asbca were dee ets 375,994.99 
157 Sa Penis cdawe eee sete cnen seas 290,548.93 
VEER wari oinaeda tonetew es eceaeeew enue 158,477.71 
MGSO sav bwisnsredeace-cnstarsene ce nasions Gasreeaucs 225,410.35 
TiO t 2ilccsais aa tocarastia eletate aseiepaneie eisai oie cve ute 16, 676,405.19 
fear Value of gold Value of silver Total value 
i020 ee 10,000.00 130,000.00 140,000.00 
TSO1: scree eolss 10,000.00 110,060.00 120,000.00 
SO 2 sco dra eierecetats 15,000.00 20,000.00 35,000.00 
TSOS: 'swcsinaquarews 22,000.00 228,000.00 260,000.00 
1894 .......... | (No figures given) - 

VSS, dteevace. 3 evece 12,548.00 67,028.00 79,576.00 
VIG: vsioied cadsorarare 72,144.00 114,420.00 185,564.00 
DS 97 sven bre Bars 50,046.00 159,860.00 209 ,906 .00 
SOS: iarewiee ees 61,075.00 66,039.00 127,114.00 
1609) ccawresieas 87,170.60 33,000.00 120,170.00 
TOs igavaie aia eietexe 0,075.00 127,190.00 217,205.00 
TIO. Gataieee save 0,212.09 15g 20 209 225,419.00 
1902 Seaiet ete eueiecaue 0; 0439 7 ee yh 22 22 20 
1903: eeccws-seeore 0. 1 OT. 233 877.30 
Totalessseceaue t. Ole, 410002... | 96 9 2,178, 615.50 
Year eines eres ylides eg PENS. ONS Value 
169 et |e age 
DSSS -565aoeene 8,20 46, 389.36 


0,00 ley) 


In addition to gold and silver, small amounts of copper and antimony 
ores also were produced in the early days. The production of metals in Lander 
County from 1902 to 1936, had a total value of $11,885,634. This annual pro- 
duction is shown in table 2. Other minerals that have been produced in com- 
mercial quantities are antimony, arsenic, barite, and a small amount of 
turquoise for gem purposese 
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BATTLE MOUNTAIN DISTRICT 


The Battle Mountain district is in a short, rugged range of the seme 
name in northeastern Lander County. As originally organized, it included 
all of the Battle Mountain Range, an area about 15 miles long and 12 miles 
wide bounded by Reese River Valley on the east, Summit Springs Valley on the 
west, Humboldt Valley on the north, and Buffalo Valley on the south. The 
district includes a number of mining camps, the more prominent of which are 
Copper Canyon, Copper Basin, Galena, Iron Canyon, and several others of less 
importance. The tow of Battle Mountain, near the junc tion of the Reese and 
Humboldt Rivers, is the supply center and shipping point. The town is served 
by the Southern Pacific and Western Pacific Railroads. 


The first mineral discovery in the Battle Mountain Range was copper ore 
and was made by Shoshone Indians. In 1866 Sinclair, Pickett, Heath, and 
others located a number of copper claims, among them the Virgin, Mary Louise, 
and Troy (now part of the Copper Canyon Mining Co. holdings). The district 
was organized the same year and celled Battle Mountain, from a battle fought 
in the vicinity in 1857 between a large force of Shoshone Indians and a 
Government expedition under the command of John Kirk, which was engaged in 
surveying the Fort Kearney wagon road, Pacific Division. 


According to early reports of the Nevada State mineralogist, the Little 
Giant silver mine was located in 1867 and the silver deposits at Galena 
shortly after. By 18/0, 33 mines were in operation, and two smelters of 12 
. and 20 tons capacity, respectively, were built at Galena. 


Rout 1868 the copper mines were acquired by an English company called 
the Battle Mountain Mining Co., and for a number of years hand~sorted copper 
ores and concentrates were shipped to Swansea, Wales, via train to the 
Pacifile coast and thence in sailing vessels around the Horn to England. The 
ore was carried as ballast, and the cost of freight from the mines to 
England was $35 per ton. 


In 1875, the Battle Mountain Mining Co. erected a 30-ton concentrator 
at Willow Creek, about 3 miles from the Copper Canyon mine. The ore was 
crushed in a Blake-type crusher and further reduced by wet Cornish rolls. 
The crushed ore was separated by screening into five different sizes, and 
the various products were concentrated in jigs hand-operated by Chinese. 


' .The copper mines were inactive from 1885 until 1897, when they were 
acquired by the Glasgow Western Exploration Co., controlled by J. & P. Coates, 
the thread manufacturers. This company made a small production for several 
years to supply its smelter at Golconda, Nev. About 1910, the company 
erected a leaching plant at Copper Canyon to treat the low-grade oxidized 
copper ores, but it was metellurgically unsuccessful, as an extraction of 
only 47 percent was obtained. In 1914 the Glasgow & Western Co. shut down, 
and in 1916 the Copper Canyon Mining Co. was formed to take over the Copper . 
Canyon mines. In 1917 this company acquired additional mineral acreage in 
the Copper Basin areae 
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During the World War, under the stimulus of high prices for copper, 
the Copper Canyon Mining Co. produced and shipped considerable quantities of 
ore from the Copper Canyon and Copper Basin mines. From 1918 to 1935 the 
copper mines were worked sporadically, chiefly by lessees. 


In 1932 gold was discovered in the Copper Canyon mine by Robert 
Wigglesworth, a lessee, while panning for native copper. This discovery, 
combined with the increased price for gold, stimulated further prospecting 
by lessees, who shipped considerable ore. In 1935, the Copper Canyon Mining 
Co. began a development campaign, which has been so successful that the mines 
are in a better position today, so far as ore reserves are concerned, than at 
any time in their history. | 


From time to time small hooms have occurred in the district owing to 
discoveries of high-grade ore. In 1909, high-grade gold-bearing quartz was 
discovered by Alexander Walker in the Bannock area, 14 miles southwest of 
Battle Mountain, and a short-lived boom ensued. Another gold strike was made 
late in 1910 by J. Hutchins at the head of Willow Creek, but after a brief 
rush the camp of Telluride, as it was named, was virtually abandoned. 


Placer-—gold deposits were discovered about 1912 at the mouth of Copper 
Canyon and were worked intensively for a number of years thereafter. About 
the same time, placer deposits were discovered in other parts of the Battle 
Mountain Range, including Box, Philadelphia, Iron, and Long Canyons, All 
of these have been worked intermittently to the present time, largely by 
hand methods. 


No accurate statistics are available on the production of metals from 
the Battle Mountain district prior to 1902. It is estimated, however, that 
up to 1902 the Little Giant, Buena Vista, White and Shiloh, Trinity, and 
Avalanche silver mines and the Copper Canyon copper mine produced metals 
having a total value of $3,000,000. Small quantities of antimony also were 
produced from the mines in Cottonwood Canyon in the early days. From 1922 
to 1924 the Irish Rose mine operated steadily in the production of arsenic 
ore, which was shinped to a white-arsenic plant at Toulon, Nev. 


The production of metals from 1902 to 1936 was $5,164, 747 in copper, 
gold, silver, and lead, the bulk of which was made by lessees. Statistics 
on annual production from 1902 to 1936, inclusive, are shown in table 3. 


Production of, turquaise in. the district was besun in 1937. 
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Copper Canyon Mining Co. 


The Copter Cenyon Mining Co., Herman Aaron, New York City, president, 
ovms a large acreage of patented and unpatented claims at Copper Canyon and 
Copper Basin in the Battle Mountain district. Copper Canyon, at the south- 
west end of the Battle Mountain Range, is 12 miles southwest of Copper Basin. 


Copper Canyon mine is developed by the Virgin shaft, 630 feet deep, in- 
clined about 65°, with levels established at the 113, 188-, 260-, 330-, 470-, 
530-, and 590-foot stations, measured on the dip of the shaft. Workings ag- 
eregate about 4,000 feet. The Copper Basin area has been explored by at 
least six vertical shafts, the deepest about 300 feet, and several adits, 
which with subsidiary and other scattered workings total approximately 3 miles. 


The equipment at the Copper Canyon mine comprises a 4W0-horse power 
Fairbanks-Morse geared hoist, 2 Ingersoll-Rand single-stage compressors drives 
by Waukesha 75-horse power distillate engine, blacksmith shop, and various 
mining tools. At Copver Basin several of the shafts are equipped with 
Fairbanks-Morse geared hoists, nortable compressors, and other mining tools. 
Both properties are equipped with camp accommodations for large crews of men. 


In recent years the principal production has been made by lessees. 
Usually leases are given for 1 vear, with the privilege of extension for 
another year, such extension sudject to termination by either party on 90 
days' notice. The lease contract usually calls for a minimum of 100 man- 
shifts of labor each month for the term of the lease. Royalties paid per 
dry ton, after deduction of freight and treatment charges (public sampling, 
inspection of sampling, and assaying classified as treatment charges) are as 
follows: 


alty ver ton 


or less 15 percent 

to $50 15 vercent plus $1 

to $60 15 percent plus $2 
$60 to $70 15 percent plus $3 


$70 or nore 15 percent plus $4 

At the Copper Canyon mine the prevailing rocks are quartzite and 
argillaceous shales intruded by monzonite porphyry. The general strike of 
the sedimentary strata is N. 15° to 20° W., with a dip of 15 to 20 percent 
southwesterly. - The Superior and Virgin fissure veins are 300 feet apart and 
strike about north and south with a dip of 65° westerly. There is also a 
system of mineralized cross fissures with a generel northwest-southeast strike 
and easterly dip; the principal one, the Estes, strikes N. 28° W. and dips 
N. 80° E. Formerly, activity was confined largely to mining oxidized copper 
ores in the Superior, Virgin, and Estes veins. The gold—bearing zone has a 
length of about 400 feet and a width of 80 feet and lies betreen the Virgin 
fault on the west and the recently discovered Gulch fault on the east. The 
latter fault has about the same strike and dip as the Superior and Virgin. 
According to the annual report of the company, dated February 1, 1938, the 


developed tonnage of gold-conper ore pn the Copper Canyon mine above the 330- 
foot level of the Virzin shaft was 466,000 tons, with 182,000 tons of probable 
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ore containing an average of 1.19 percent copper, 0.204 ounce gold, and 

1.46 ounces silver per ton. In addition, about 100,000 tons of 2-1/2-percent 
copper ore is available in the old stope fills and pillars. The gold occurs 
a8 siliceous oxidized ore, oxidized-sulphide gold-copper ore, and sulphide 
gold-copper ore. In the oxidized zone the copper minerals are malachite, 
azurite, cuprite, chalcocite, chrysocolla, native copper, and chalcanthite; 
and in the sulphide zone they are chalcopyrite and bornite associated with 
pyrite and pyrrhotite. 


At the Copper Basin property the formation consists principally of 
quartzitic shales and argillaceous sandstones and shales intruded by granite 
porphyry dikes. Secondary copper ores have been mined, principally by lessees, 
from a number of avparently disconnected deposits in an area covering several 
square miles, The primary mineralization is extensive, but the copper content 
is only 0.3 percent. The secondary ore is composed of copper carbonates and 
disseminated sulphides, chiefly chalcocite. The copper carbdonate ore extends 
but a short distance velow the surface, and at a slightly lower depth the 
chalcocite ores occur. The high-grade ore mined by lessees occurs in pockets 
surrounded by lower-grade material. The smelter returns on a carload of chalco- 
cite ore mined by George Govich (lessee) from the Contention workings and 
shipped to the International Smelting & Refining Coe on November 27, 1937, 
furnished the following datas 


Metal quotations: Gold $34,910 per ounce. 
Copper 11.//75 cents per pound, average for week ended 


10/27/37 


Settlement assay: Gold Sunes _per ton 


Silver 0165 
Percent 
Copper ° 
Insoluble 15.2 
Iron 3-9 
Sulphur ol 
Lime nil 


Treatment charge: Base charge $2.50 
Credit (Utah Ore Sam- 
pling Co.)sampling 025 


Treatment charge Cech 


Pounds 


Wet weight “ITT, 200 
Moisture 3.25 percent 3,614 


Dry weight 107,585 or 53.793 tons . 
Metal payment: Gold, 100 percent at $31.816 per ounce $0 .636 


Copper, less 15 pounds at $0.09275perpomi 12.595 


Gross metal payment 13.231 
Treatment charge. Cec 


Net value per ton 10.981 
53.793 tons at $10.981 590.70 
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Deductions: Freignt at $3.00 per ton $166.80 
Hauling at $1.00 per ton 55.60 
Utah Ore Sampling Co., poe 33236 
Assaying 4.00: 
Umpire assaying 3.00 
Royalty, 15 percent of $383.54 51253 
520.29 
320.29 
Net proceeds ....... re eae eee : 270.41 


Gold ores have also been mined and shipped from the Copper Basin property 
in recent years, the principal production being made by Ernest Johnson and 
A, T, Dolezal from a lease on the Carrissa and Pedro claims. From April 1935 
to April 1938 the lessees haa shipped about 115 cars of ore averaging about 
$30 per ton. The gold is in an irregular deposit in a shale formation, and 
the ore was tu:x2n from a depth of not more than 50 feet. The smelter returns 
on a represen.ative carload shipped to the international Smelting & Refining % 
October 29, 1930, were as follows: 


Metal quotations: Gold . $34.910 per ounce 
Silver 4475 per ounce 
Copper 9.525 cents per pound 
Settlement assay: Gold -90 
Silver © 39 
Percent 
Copper ° 
Lead Tee 
Insoluble 13:8 
Tron 
Sulphur fe 
Lime 1 ie) 
Pounds 
Wet weight 117,520 


Moisture 16.7 percent 19,626 
Dry weight 97,894 or 48.947 tons 


Metal payment: Gold, 100 percent at 31.816 per ounce $ 28.63" 
Silver, less 1/2 ounce at $0.44 1.741 
Copper, less 15 pounds at $0.07 per pound 0095 
Gross value per ton eOfU 
Treatment charge 4004 
Net value per ton 36.006 
48.947 tons at $36.065 | 1,765.32 
Deductions: Reena Utah Ore Sampling Co. $3928 
Assaying 000 
Hauling $1.50 per saan — 89,94 
Freight at $4.40 p 20 5 «82 
Royalty, 15 oeeeat of “St, 4907.79 204.67 
18 41 618 1 
Net proceeds eeresee estate Mies ate. Atle ea eon ee pee Jl 
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With reference to the ore reserves at the Copper Basin mine, a report by 
the company geologist, L. S. Breckon, dated January 9, 1938, states in part 
as follows: 


It is evident there was approximately 760,000 tons of 2.33- 
percent copper ore developed in the old workings at the end of the 
operations in 1923. However, since that time lessees have shipped, 
up to January 1, 1929, about 15,000 tons of the higher-grade ore, 
and since then the figures on the tonnages shipped are not available, 
although I presume it has not been large. In the yearly report of 
1923 there is shown a total tonnage of 57,200 tons that averages 
6.68 percent copper and this the lessees have been mining since the 
calculations were made. Therefore, the tonnage remaining, I should 
say, will be 35,000 tons of this grade of ore. 


At the Carrissa No. 1 claim, now being worked by the Johnson- 
Dolezal lease, there is approximately 20,000 tons averaging 0.30 
ounce of gold, available for amill. At several places to the 
northeast are small tonnages of gold ore in sight but no definite 
tonnage blocked out. 


Tomboy Group 


The Tomboy group of two unpatented claims, ovmed by D. F. Shovelin of 
Battle Mountain, Nev., is at the head of Box Canyon about 15«1/2 miles south- 
west of Battle Mountain, the nearest shipping point. This property was 
located by Lyman Sands and William Gibson in about 1900, and although it was 
worked intermittently for a number of years, no production was obtained until 
1926, when Lyman Sands and associates erected a 35-ton Denver quartz mill with 
amalgamation equipment on the flat several miles southeast of the mine, This 
mill operated for about 7 months and treated nearly 4,000 tons of ore. Sub- 
sequently. the property was acquired by Shovelin; it has been worked intermit- 
tently by lessees, who made sporadic shipments of ore to Utah smelters. In 
April 1938 the property was under lease to Jerry Paul and Clyde Herbert, who 
were engaged in the production of shipping ore. 


Development consists of several adits and shallow shafts, which with 
scattered surface workings total about 600 feet. The only equipment on the 
property is a blacksmith shop and tools for hand mining. 


The prevailing country rock is indurated sandstone striking nearly north 
and south and dipping westward at low angles. The ore occurs in a shear zone 
striking nearly north and south and dipping eastward across the bedding of 
sandstone. The mineralized zone has been exposed by adits and surface work- 
ings for several hundred feet. At the north end the ore is brecciated and 
stained with iron oxides. Former operations on oxidized ore were centered 
around a glory hole roughly 75 feet long, 25 feet wide, and about 35 feet 
deep. The gold is chiefly in the free state. At the south end of the zone, 
sulphide ore is exposed in two adits respectively 30 and 50 feet in length 
and about.60 feet apart. In each of the adits disseminated sulphide ore 
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consisting mainly of pyrite carrying gold has been exposed over an average 
width of 25 feet. Four carloads of sulphide ore ranging from $6 to $17 per 
ton in value have been shipped. The smelter returns on a carload shipment 
made by Jerry Paul to the American Smelting & Refining Co. on May 17, 1937, 
furnished the following datas 


Metal quotation: Gold $34.9125 per ounce 
Ounce 
Settlement assay: Gold 0.345 
Silver — oS 
Percent 
Copper 0.375 
Insoluble 64.8. 
Sulphur 8.8 : 
Arsenic eh 
Iron 14.8 
Antimony oe 
Pounds 
Wet weight 107, 300 
Moisture 2.5 percent aor 
Dry weight 104,676 or 52.338 tons 
Metal payment: Gold 100 percent at $31.81825 per ounce $10.98 
Treatment charge 5015 
Net value per ton : 1.23 
520338 tons at $7.23 | i 378.40 
Deductions: Freight at $3.20 $171.78 
Hauling at $1.50 8052 
Assaying 3250 


Royalty, 15 percent 18.39 
| 274.19 274.19 
104,21 


Net proceeds @eeeereoes#@teeees @ 


Considering the small amount of work done on the sulphide ore, the shor- 
ing is very encouraging for the development of enough tonnage for a milling 
proposition. 


Buzzard Mine 


The Buzzard mine comprises the Buzzard, Cyclone, and Republic patented 
claims, owned jointly by the Gold Deposit Mining Co. and J. W. Leach of Battie 
Mountain, Nev. It is sitvated on the crest of a mountain spur south of Iron 
Canyon about 2 miles southeast of the old camp Galena and 13 1/2 miles southme 
of Battle Mountain, the nearest shipoving point. It formerly constituted a 
part of the Iron Canyon group of claims owned by the Iron seep Gold Mining 
Coe 


The Buzzard vein was discovered sometime in the eighties and was actively 
worked for a number of years following its discovery. No statistics are 
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available on early production, but judging from the amount of stoping and the 
high grade of the ore mined it is safe to assume that the property has pro- 
duced more than $200,000. About 1910 the property was worked by the Gold 
Canyon Mining Co., and the ore was treated in a smell 20-ton cyanide leaching 
plant at the mouth of Galena Canyon, several miles from the mine. The size 
of the tailings pile near the old mill site indicates that at least several 
thousand tons of ore were treated. In recent years the mine has been worked 
intermittently by lessees. In 1932 the mine was leased to C, A. and WW. L. 
Leach, who up to April 1938 had produced 15 cars of ore having a gross snelter 
value of about $25,000. 


The mine is developed by an acit reported to be 800 feet in length, | 
several shafts, and a number of open-cuts totaling about 2,000 feet. The adit 
level is about 120 feet below the highest point of the outcrop. From this 
level the winze has been sunk 75 feet, and this winze is the deepest working 
in the mine. Equipment includes a one-drill Ingersoll-Rand portable compressor, 
a@ jack hammer, and a hand-operated windlass hoist. 


The prevailing formation in the vicinity of the mine is a fine-grained 
quartzite. The Buzzard vein strikes nearly north and south and dips 65° to 
&0° westward. It ranges in width from a few inches to a maximum of 8 feet, 
averaging about 3 feet. Gold and silver ore occurs in short shoots that 
parallel the dip of the vein. The vein has been opened on the surface over a 
length of about 800 feet. The gold and silver occur in a gangue of soft porous 
limonitic material and quartz in the oxidized zonee The shipping ore contained 
an average of 12 ounces in silver to each ounce of golde At the south end of 
the vein the ore is a hard, ouartzose material containing pyrite and chalco- 
pyrite and their oxidation products. The cooper content increases and the 
gold decreases at depth. The average value.of the ore near the surface ranges 
from $12 to $15 per ton, but by selective mining and hand-sorting the value 
of the shipping product is increased from $80 to $150 per ton. The smelter 
returns on a shipment of ore made by C. A. Leach to the American Smelting & 
Refining Co. on May 20, 1936, furnished the following data: 


Metal quotations: Gold $34.9125 per ounce 
Silver ~(/f per ounce 
Copper 9.15 less 2.525 cents per pound 
Ounces 
Settlement assay: Gold 3295 
| Silver 36.575 
Percent 
Copper O.fod 
Arsenic 2 ok 
Antimony 22 
Pounds 
Wet weight 38,420 
Weight 24e sacks 140 
38,250 
Moisture 7.65 per cent 2,928 
Dry weight 35,352 or 17.676 tons 
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Treatment charge: Base charge $2.50 
10 percent excess over 
$20 zross value, maximum 3.00 
550 
Arsenic and antimony penalty el] 
Treatment charge per ton 5b] 
Metal payment: Gold, 100 percent at 
$32.31825 per ounce $105.20 
Silver, 95 percent at $0.77 ~ 
per ounce 26.75 
Copper, less 75 percent at 
$1.325 per unit of 20 pounds Ol 
Gross value per ton 131.96 
Treatment charge 6 
Net value per ton 125429 
17.675 tons at $126.29 $2,232.30 
Deductions: Freight 163.53 
Emergency freight, 7 percent 11.45 
Sledding 30.00 
Hauling at $3.50 : 67.24 
Assaying 9.00 
Sampling 21.20 . 
oO 302.42 302 42 
1,929 .88 
Royalty, 20 percent net 385.98 
Net proceeds ......... Sptaneiaiseidians 1,543.90 


The ore is skidded down a steep trail by horse-team and stone-—boat for 
about one-third mile to the ore bin in Philadelphia Canyon. The cost of tear- 
hauling is $2 per ton. Truck—haul to Battle Mountain, a distance of about 
15 miles, costs $3.50 per ton. The royalties paid on the net smelter returns 
are 12-1/2 percent on ore assaying $50 or less, 15 percent on ore from $50 to 
$100, and 20 percent on ore valued at more than $100 per ton. 


Gold Butte Group 


The Gold Butte group, one placer and six lode claims, unpatented, owned 
by BR. M. Oliver of Battle Mountain, is in Butte Canyon (also known as Plumas 
Cenyon) about 1/2 mile above the junction of Butte with Galena Canyon. Battle 
Mountain, the nearest shipping point, is 14 miles northwest. This property 
was first worked from 1865 to 1372, during which period ore valued at more 
than §100,050 is reported to have been prodveed. In 1872 the vroperty closed 
because of Litigation, and eventually the claims reverted to the public domaiz. 
It remained virtually inactive until 1934, wien the claims were relocated by 
the present owner. In the early days the ores were treated by pan amalgamation 
and the remains of the old mill can still be seen at the mouth of Butte Canyon. 
The extraction by this process evidently was very poor, since the tailings 
were shipped to smelters later. Oliver, working alone, has mined and shipped 
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seven carloads of silver ore, ranging in value from $14 to $25 per ton, since 
1934. There is no mining equinment on the property other than hand tools... 


Development consists of two adits and several shafts, which, with sub- 
sidiary workings, total 1,600 feet. The deepest working is 280 feet from the 
surface. 


There are two veins on the property; in one silver is the important ec- 
onomic mineral and in the other, gold. Very little work has been done on the 
gold vein and no production has been made. The prevailing formation is 
silicified shale intruded by cupolas of monzonite. The silver vein on which 
most of the work has been done strikes N. 10° W. and dips 45° to 60° westerly. 
This vein parallels the bedding of the shale and has been explored for several 
hundred feet. The width of the vein ranges from 1 to 9 feet, averaging about 
3 feet. The value of the ore ranges from $6 to $12 per ton. The ore that 
is economical to ship occurs in seams from 6 to 14 inches in width within the 
vein material, but such seams are not continuous. The workings are largely in 
the oxidized zone, and the silver minerals are chiefly cerargyrite and argen- 
tite. Oxidized copper minerals, lead in the form of cerussite, and arsenical 
compounds are associated with the ore. A carload shipment of ore in two 
separate lots was made by R. M. Oliver to the American Smelting & Refining Co, 
on January 10, 1938; the smelter returns on the lot of lowest value were as 
eOnEOUes 


Metal subtartenst Gold $34..9125 per ounce 
a Silver -/f per ounce 
Lead 4.75 less 3.50 cents per pound 
Ounces 
Settlement assay: Gold 0.07/75 
Silver 19.25 
Percent 
Lead 3el 
Copper ol 
Insoluble 71.5 
Sulphur 1.3 
Arsenic 265 
Iron le. 
Antimony 2 
Pounds 
Wet weight 51,380 
Moisture 2.5 percent l, a3 
Dry weight 55,946 or 27.973 tons 


Metal payment: 
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Gold, 100 percent at $31.81825 per ounce 

Silver, 95 percent at $0./7 per ounce 
Lead, less EO percent at $.25 per unit 

Gross value per ton | 

Smelting charge 

Net value per ton 


27.973 tons at $13.34 
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Deductions: 


Freight at $3.20 per ton $91.81 
Switching 1.35 
Team-hauling at $1 per ton ~ 28.69 
Trucking at $2 per ton 57.38 
Assaying 3 50 
182./3 182.7 
Net proceeds svcessews cae seeciewess 190.43 


Pegsy Group 


The Peggy group of four unpatented claims owned by Mrs. Imogene Vail of. 
Battle Mountain is in Long Creek Canyon several miles north of the Copper 
Basin Camp and 10 miles west of Battle Mountain. According to a location 
notice on one of the claims, the property was located by Jasper Vail in 1914. 
It has been vorked intermittently ty lessees for shipping ore; the principal 
production was made in 1935 by J. M. Wigglesworth, who shipred 458 tons having 
a gross smelter value of $6,755.66, an average of $14.74 per ton. 


Development consists of an adit about 200 feet long, several shafts each 
about 4O feet deep, and other scattered surface workings totaling about 500 
feet. The deepest working is probably about 50 feet from the surface. There 
is no equipment on the property. In April 1938 the property was idle. 


The prevailing formation in the vicinity 1s shale and quartzite. Ore 
occurs in a steeply dipping irregular fissure vein that ranges in width fron 


6 inches to 3 feet. 
fractures. 


The best ore occurs where the vein has been cut by cross 


The ore consists of quartz and talcy material stained with iron and 
Manganese oxides 4md containing silver emd minor amounts of gold. The smelte: 
returns on a carload of ore shipped by J. M. Wigglesworth to the American 
Smelting & Refining Co. on March 16, 1935, furnished the following data: 


Metal quotations: 


Settlement assay: 


Wet weight . 
Moisture 7.9 percent 
Dry weight 
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Gold $34..9125 per ounce 
Silver . 664125 per ounce 
Ounces 
Gold 0.1425 

Silver 18.33 
Percent 
Covrer 0.20 
Insoluble 38.8 
sulphur 4 
Arsenic 085 
Iron 5.5 
Antimony 255 
Calcium oxide 08 
Pounds 
106,100 
8, 380 
97,720 or 48.86 tons 


=, 30) x 
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Smelter payment Gold, 100 percent at $31.81825 per 
ounce $4.53 
Silver at $0.64125 per ounce ll./ 
16.28 
Treatment charge | 60 
Net value per ton 12.68 
4.86 tons at $12.68 per ton....e.sseeeee 619.53 
Deductions: ‘Freight at $3.20 per ton $169.73 
Hauling at $2.00 per ton 106.08 
Watching 4. £00 
Assaying | 3 200 
262.81 282.51 
Net proceeds .......46. eee weesse $336.72 


Royalty paid on the foregoing shipment amounted to 10 percent of the net 
smelter returns. 


Iron Canyon Placer 


Iron Canyon, a tributary of Galena Canyon, is in the southeast portion 
of the Battle Mountain Range about 12 miles southwest of the town of Battle 
Mountain. Placer gold was found here in 1913. The canyon has been worked 
intermittently by drift mining and with small-scale placer equipment, chiefly 
sluices and rockers. Water for concentration is obtained from melting snows 
during the spring run-off, No accurate figures are available on the production 
of gold, but it has been in the neighborhood of $15,000. In April 1938 three 
men were engaged in placer mining in this area. The ground is held by various 
individuals. 


Iron Canyon is V-shaped and about 2 miles in length; the floor averages 
less than 100 feet in width. The alluvium ranges from 15 to 30 feet in depth, 
and the gold is concentrated largely in the 6 feet of gravel directly above 
bedrock. The top portion of the alluvium consists of fine gravel and soil 
and the bottom part of rock fragments with a few large boulders. The bedrock 
is principally shalee. Gold is sharp, angular, and local in origin. Nuggets 
up to $10 in value have been found. Considerable barite is associated with 
the gold. During the spring of the year drift mining is hampered by a large 
flow of water along bedrock, 


Iron Canyon joins Galena Canyon a short distance from the mouth of the 
latter, and although some prospecting has been done in Galena Canyon above 
the junction point, no placer gold has been found. Below the junction point, 
however, several shafts have been sunk, and in places good values in gold are 
reported. Here the alluvium is much coarser than in Iron Canyon and consists 
chiefly of boulders. Small-scale placer-mining activity in this area is 
hampered by a large subsurface flow of water. 
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Plumas Group 


tne Plumas group of three patented and two unpatented claims, ormed by 
E. O. Swackhammer of Battle Mountain, is in Butte Canyon, a tributary of Galera 
Canyon, about 3/4 mile south of the old camp of Galena and 15 miles southwest 
of Battle Mountain. Tais pronerty has been worked sporadically for shipping ore 
for a number of years; it was last active in 1934 when a small stock company 
shipped about 18 carloads of ore. According to Swackhammer, the production. 
has been about 800 tons of ore averaging $20 per ton. In April 1938 the 
property was under ovtion to the San Rr gcer neta went Ltd., but it was in- 
active. 


Development consists of an adit about 200 feet long, a shaft, and other 
workings totaling about 1,000 feet. There is no usadle mining equipment on 
the »nronerty. 


The prevailing formation in the vicinity is sandstone overlain by shale. 
Mineralization occurs in a crushed zone in sandstone. This zone strikes 
nearly north and south and dips about 60° westerly, with a width ranging fror 
3 to 6 feet and averaging about 4 feet. 


The ore consists of a golc-bearing gangue of crushed country rock and 
quartz impregnated with iron oxides. 


Acacia Havieye Group 


The Acacia Harkeye group, owned by ‘rs. Imogene Vail of Battle Mountain, 
Nev., comprises 18 unpatented claims in the Copper Basin area, 9 miles a little 
south of west from Battle Mountein. It adjoins the Copper Canyon Mining Co. 
holdings on the west. arly in 1933 the property was talen over under bond- 
and~lease agreement by George Govich, T. E. Wood, and associates, of Battle 
Mountain. 


Originally the claims were located for lode deposits, but the principal 
production has been derived from placers discovered in 1913 by Jasper Vail as 
a result of prospecting stimulated by the discovery of the Dahl and Christensex 
placer at the mouth of Copper Canyon. .Following Vail's discovery, the ground 
was leased in small blocks to individuals at a royalty of 20 percent of the 
gold recovered. Small-scale equipment, such as rockers and dry washers, was 
employed for recovering the gold. In some years, when enough water could be 
obtained from the spring run-off, ground sluicing was employed, the water 
being diverted from Long Creek and brought to the ground in a ditch dug by 
hand. The total production of placer gold has probably been more than $75,000. 
In 1937, 93.28 ounces of gold was produced, with a total value of $2,922.36, 
according to the mint returns. The property has also produced about 1,000 tons 
of copper ore and 100 tons of gold ore. 


Development on the placer denosits consists of several hundred shafts 
and open-cuts ranging from 5 to 30 feet in depth. A number of the shafts are 
interconnected by drifts driven along bedrock. The lode deposits have been 
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prospected by several shafts, a long adit, and other underground workings 
totaling about 1,000 feet. At the time of the writer's visit there was no 
mining equipment on the property, but preparations were being made to prospect 
the lode and placer deposits by trenching with a power shovel. 


Placer gold has been found along Vail Gulch for a length of nearly 1-1/2 
miles and in several side gulches tributary to Vail Gulch. The gravel con- 
sists of a mixture of angular fragments and sand, in places loosely cemented, 
The average depth of the alluvium is about 10 feet. The gold is all local 
in origin and occurs in scalelike particles. The largest nugget found weighed 
3 ounces. Bedrock is silicified shale and monzonite. The gold is found 
principally next to the bedrock. If enough water could be obtained at a 
reasonable cost it is probable that the gold content of gravel and yardage 
available would justify the installation of a dragline and washing plant. 
Considering the manner in which the placer has been worked in the past, it @m- 
pears that the material near bedrock must have averaged about $5 per cubic 
yard. : 


Dahl and Christensen Placer 


The Dahl and Christensen placer is at the mouth of Copper Canyon on the 
south slope of the Battle Mountain Range about 18 miles southeast of Battle 
Mountain. This property comprises about 2,600 acres and a water right on 
Willow Creek about 3 miles distant. Placer gold was discovered here in 1913 
by James Dahl in partnership with H. C. Christensen, of Battle Mountain. A 
short time after the discovery as many as 90 men were employed by Dahl and 
Christensen to drift-mine the placer channels; the gold was recovered by 
hand rockerse With the exhaustion of the richer gravel, the property was. 
taken over by Dudley Wilson and associates of Battle Mountain, who worked with 
a dragline and sluice for a number of seasons. In 1935 the placer was ac- 
quired by a group of men from Oklahoma City, Okla., who organized the Grand 
Hills Mining Co. This company installed a mechanical washing plant equipped 
with trommel and Ainlay—bowl concentrators; mining was done with power shovel. 
After operating about 1 year, the company discontinued operations. In recent 
years the placer has been worked by lessees, who drift-mine the channels and 
recover the gold in side-shaking power sluice boxese In April 1938, 10 lessees 
were working, generally with fair returns. 


The Battle Mountain placers produced $1,044,037 from 1910 to 1936, most 
of it from the Dahl and Christensen placer. From May 1936 to November 1, 1937, 
production by lessees was $27,000. 


Development includes an adit 2,300 feet long, 1,600 feet of which was 
driven in gravel before the channels were come upon, a number of shafts, and 
other workings totaling probably more than 1 mile. Three separate channels 
are worked by lateral drifts from the main adit. Equipment includes the re- 
mains of former washing plants, camp aye oe and a water ditch from Willow 
Creek to the property. 


The alluvium consists Supe of angular rock fragments and sand, witha few 
Large boulders, some weighing up to 5 tons. The depth ranges from 20 to 100 feet. 
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Bedrock is a smooth sedimentary formation The highest-grace material is 

found on bedrock and on a false stratum a few feet above it. The gold, both 
fine and coarse, is associated with some black sand. Its fineness ranges fron 
875 to 890. Nuggets valued up to several hundred dollars have been found. 
Limonite and quartz are attached to the gold, indicating that it is local in 
origin and has not traveled far from its source. Gold is probably derived froz 
copper-gold deposits a short distance northeast of the placers. 


Turquoise deposits 


Turquoise of excellent quality’ occurs in the Copper Basin area on-ground 
owned by the Copper Canyon.Mining Co. Although it was. discovered by Duke Goff 
of Battle Hountain in 1918 while prospecting for copper, no work was done until 
1937, when the American Gem Co. of Los Angeles obtained a lease from the | 

opper Canyon Mining Co. and began production. In 1937, the company produced 
pounds of turquoise valued at $20 per pound for royalty purposes. In 
April 1938, the American Gem Co. employed a crew of 6 men. Equipment includes 
a Bullivan portable compressor, jack hammer, and other mining tools. 


The turquoise occurs neer the-surface in a network of veinlets within a 
shale formation. The width of the veinlets ranges from 1/16 to 1/2 inch, but 
those of best quality range from 2/8 to 1/4 inch. The turquoise is hand—cobbed 
end sent to Los Angeles, where it is sorted, polished, cut, and set into rings, 
bracelets, naeOrnes: belt buckles, and similar articles. 


Other Mines 


In addition to the foregoing properties, a lerge number of others were 
active in former years, and some neve had large procuctionse 


J. A. Langwith, of Winnemucca, Ney., owns a groun of 22 claims in the 
vicinity of Galena, which includes the White and Shiloh, Trinity, .and 
Avalanche mines, prominent silver producers in the early days. The mines have 
been developed extensively by a number of shallow shafts and several adits. 
No work has been done at depth since about 1905, when the. mines were worked 
by a French company. The White ce Ties Battle Mountain, me TENE es and 
Trinity veins are described by. Hill 


The chlorination tailings from former milling operations have been © 
scattered by wind and rains, but about 3,000 tons is still avallable. In 1937 
Verne Johnson and Walter G. Moore of Galena shipped 5 carloads of selected 
tailings that averaged $18 per ton, chiefly in silver with a , little gold. 


The Little Giant mine, also -a noted erodueds of stiver ore in the early 
days, has been rehabilitated in recent years by the Little Giant Gold & Silver 
Mining Co. According to Hill,®/ the vein strikes N. 30° to 60° W. and dips 
southwesterly at medium angles. It-has been developed by eight adits and 
several shafts. At the surface the vein has been stoped for @ length of - 
1,/00 feet. 


7/ Hill, James M., Some Hining Districts in Northeastern California and 
Northwestern Nevada: Gool. Survey Bull. 594, 1915, pp. 85-87. 
8/ Hill, James M., work cited, pp. 81-82. 
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The San Miguel Nevada Mines, Ltd., controlled by Detroit interests, owns 
the Iron Canyon group of five patented claims in Iron Canyon. The property 
has been'developed by several adits and an inclined shaft about 80 feet deep. 
Gold is the principal economic minera}; it occurs in irregular deposits in 
silicified sediments. The property is régarded favorably by experienced 
leasers in the district, but the company has been averse to leasing any part 
of the mine. 


The Modoc group of six unpatented claims 5 miles west of Copper Canyon 
is owned by Charles L. Caldwell and R. H. Raring, of Battle Mountain, Nev. A 
small makeshift amalgamation mill was erected on the property in 1928, but 
the tailings pile gives evidence that not more than 200 tons of ore were 
treated. Free gold occurs in narrow seams in diorite. 


The Big Four Annex group of one claim and several fractions, unpatented, 
is about 2 miles southwest of Galena. The owner, Donald A. McDonald of Galena, 
has shipped several carloads of ore from the property in recent years. De- 
velopment comprises an adit 100 feet long and a winze 30 feet deep. Irregular, 
narrow, silver- and gold-bearing quartz veins are found in shale and quartzite. 


The Antimony King group of three patented claims, owned by Guy EB, Mitchell 
of Battle Mountain, Nev., is on a narrow ridge between two forks of Cottonwood 
Canyon. The deposits were discovered in the seventies, and several hundred 
tons of high~grade antimony ore were shipped to Swansea, Wales. The antimony 
occurs chiefly as stibnite in a quartz vein in shale and quartzite. The strike 
of the vein is nearly north and south with a eteep dip westerly, and it ranges 
from 2 to 6 feet in width. | 


BIG CREEK DISTRICT 


The Big Creek district is in the vicinity of a small stream of the same 
name on the west slope of the Toiyabe Range about 10 miles south of Austin. 
It adjoins the Reese River district on the south and the Birch Creek district 
on the north. A number of antimony veins in this.area originally were located 
for silver in 1863, and a short-lived boom ensued. Lander City, built in 
Reese River Valley at the mouth of Big Creek in 1863, had several hundred in- 
habitants and a telegraph line, dut a short time after, the mines not proving 
successful, the town was abandonede 


The Bray antimony mine was relocated in 1891 by Joseph Bray, and inter- 
mittent shipments of hand—cobbed ore containing 50 percent antimony were made. 
Operations were suspended in 1898. Stimulated by high prices, the antimony 
mines were reopened during the World War, and some hand—cobbed ore was shipped 
to the antimony smelter at Matawan, N. J., owned by the Magnolia Metal Co. 
of New York. Virtually no antimony ore has been produced since the World War. 


The Bray mine, consisting of one patented claim, is owned by Mrs. Mary 
Bray. The Austin Silver Mining Co. owns one patented antimony claim and a 


patented mill site in Dry Canyon. A number of other unpatented claims are 
oyvmed by various individuals. 
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According to H1i119/ at the Pine mine the antimony is present in a silici- 
fied fault breccia cemented by auartz intergrown with stibnite,. The ledge 
strikes N. 55° W. and dips 50° SW., being about 40 feet wide and traceable alon: 
the strike for nearly 400 feet. 


At the Bray mine the stibnite occurs in a network of quartz stringers and 
as tabular irresular lenses of quartz and stibnite with a little tetrahedrite. 


At present prices, the mining of antimony ore is not profitable in Nevade 
' unless the ore is associated with some other valuable metal. At 20 cents per 
pound, the Big Creek deposits could be expected to produce some antimony. 


BIRCH CREEK DISTRICT 


| The Birch Creek district, also known as Smoky Valley, is in the vicinity 
of Geneva Peak (altitude 10,994 feet) on the east flank of the Toiyabe Range, 
12 miles south of Austin. It adjoins the Reese River district on the south, 
Big Creek on the east, end Kingston on the north. In 1863 silver-lead deposits 
were discovered in this area, and the Smoky Valley district was organized, A 
20-stamp mill was erected at the mouth of Birch Creek to treat ore from the 
Big Smoky mine, but it operated only a short time. Although a number of 
properties were worked in the early days, proeuerren was small. 


In 1916 John Cahill discovered high-grade gold ore, and the Nevada Birch 
Creek Mining Coe was organized in 1919 to carry on development work. Some 
gold ore was shipped from the property, but in recent years it has been inactiv 


Nevada Birch Creck Mining Coe 


The Nevada Birch Creek Mining Co., G. L.-Belanzer, secretary and treasurer 
owns a group of eight unpatented claims. 


Development includes two adits, the longest 475 feet in leneth and cutting 
the vein at a depth of 150 feet from the surface. Underground workings total 
about 2,000 feet. There is no mining or milling equipment on the property. 


The prevailing rocks in the vicinity of the mine are andesite, rhyolite, 
and granodiorite. Gold ore occurs in bunches-in a steeply dipping vein that 
strikes nearly north and south. Gold is in a free state in a gangue of quartz, 
fluorite, sericite, and crushed country rock stained with iron oxides. 


At the mouth of the canyon below the mine several shafts have been sunk 
in the alluvium for placer gold. One shaft was sunk to a depth of 150 feet 
without finding bedrock. The material on the dump consists largely of 
egranodiorite fragments. The results of this work were discouraging. 


9) Hill, James M., Some Mining Districts in Northeastern California and North- 


western Nevadas Geol. Survey Bull. 594, po. 121~123.: 
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The Buffalo Valley district, also known as the Mill Canyon, is on the 
western slope of the Battle Mountain Range in T. 32 N., R. 4OW., M. DB. &M., 
17 miles in a soutnerly direction from Valny, a station on the main line of 
the Southern Pacific Railroad and the Victory highway. From Valmy the property 
is accessible by automodile over a fair. desert road. Buffalo Valley, from 
which the district derives its name, lies south of the Battle Mountain Range. 


First prospecting in this area was done in the sixties, but no important 
discoverdes were made at that time and activity ceased until 1912, when Clyde 
Ganser and others located a nunber of claims on and adjacent to a small hill 
where extensive croppings were found to contain gold. The principal groups of 
claims were purchased by the Buffalo Valley Mines Co., organized in 1916. 
This company, with only limited funds available, has prospected its holdings 
intermittently, efforts being directed toward blocking out a large tonnage of 
milling-grade oree In 1936 the company obtained a Class B prospecting loan. 
of $20,000 from the Reconstruction Finance Corporation, which was spent on 
further exploration cof the knovm ore bodies. In May 1938 three men were en- 
ployed at the propert: in mining shipping ore by hand methodse 


Although there are a number of mines on the eastern slope of the Battle 
Mountain Range, the Buffalo Valley Mines Co. is the only promising property 
so far discovered on the western slope; it is isolated from the other mines 
of the district. : a 


The productic: of the Buffalo Valley Mines Co., according to John T. Reid 
of Lovelock, has bven 268 tons of ore averaging 0.695 ounces in gold and 1.88 
ounces in silver, -7tiich was shipped to the Mammoth Smelter at Keswick, Calif., 
in 1924; and 792 tess averaging $8.96 per ton (gold figured at $20.67 per 
ounce), which was treated locally in a small cyanide leaching plant over a 
period of several yzurs. In addition, several carloads of ore were shipped 
to the Salt Lake smelter early in 1938. 


Buffalo Valley Mines Co. 


The Buffalo Valley Mines Co. is incorporated under the laws of Arizona 
with a cepitalization of 1,500,000 shares, par value $1, of which 750,000 
shares have been issued. John T. Reid of Lovelock, Nev., is president and 
principal owner. The property comprises 28 unpatented clatms and fractions 
and the water rights of Mill Cenyon near the mine. 


Equipment consists of a 15 horsepower gasoline hoist, a partly dismantled 
cyanide leaching plant (capacity 10 tons per day), assay office and equipment, 
blacksmith shop, tools for hand mining, and camp accommodations for a crew 
of 10 men. 

Development includes 5 adits, 36 prospecting shafts ranging from 5 to 40 
feet deep and totaling about 800 feet, and other workings totaling ap-— 


Eleni eee 2,800 feet. The main adit is 600 feet long. The deepest working 
s 240 feet below the surface. - 
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The formation comprises a series of limestones, cherts, shales, and slate 
beds having a general strike of north and south and dipping 35° to 45° west- 
ward, The gold deposits occur along the bedding planes and in the fractured 
zones of limestones in proximity to an aplite dike that cuts the sedimentary 
strata at acute angles both as to strike and dip. Ore consists of silicified 
ferruginous material carrying gold with minor amounts of silver. In places, 
oxidized copper minerals are present. Gold values increase with the copper 
content of the ore. 


According to John T. Reid, the Hill and Estes discovery shaft, sunk toa 
depth of 90 feet, penetrated ore 30 feet from the surface. The first 15 feet 
averaged $13.60 in gold and the second 15 feet $5.50, a general average of 
$9.55 for 30 feet with gold at $20.67 per ounce. This shaft was sunk 60 feet 
farther to connect with the Fayant adit, which is 365 feet long. Fifteen 
feet from the portal of the Fayant adit a heavy gouge was cut where mineraliza- 
tion begins, and from this point the following samples taken by Reid and 
assayed by A. F. Bardwell of Salt Lake City, Utah, gave the following results: 


Sample ‘Assay value per ton Value of product 
De tcatetien . 20 | $47.00 
OF Ferewecaetes 20 32.00 
. eheleecee 20 53.60 
rere { 42.35 
DD seueceete tea 8 15.60 
ace oar wiere 2 "549.70 
Total is\<4s< 98 140 025 
Average uncut value per ton ..r.nccccsccccsccsvacceccvess ° 


The adit in which the foregoing samples vere taken cuts the ore body at 
an acute angle to its strike. The true width of the ore body is about 25 feet. 


Another adit driven to cut the Hill and Estes vein at greater depth inter- 
sects the walls of the vein at points respectively 260 and 300 feet from the 
portal. The average grade of the vein material over this 40-foot width is 
reported to be $3.10 per ton with gold at $20.67 per ounce. The true width 
of the vein is about 25 feet. From this adit drifts were extended on the Hill 
and Estes vein, and in one place 1,060 tons of ore was extracted, of which | 
268 tons was shipped to the Mammoth smelter at Keswick, Calif., and 792 tons 
was milled locally. The average analysis of the smelter shipments was as 
follows: , | 


Ounces 
GOLd sé: 5 oeees ee ee a eee 0095 | 
SLIVETs oé.s0e0x re er ee 1.88 
Percent 
GA 5.5.6.5 5 oso ehersavecere aes O56 
I eye er eee ee eae eee ue 
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In addition to the Hill and Estes vein there is another vein in the lower 
adit near the portal. This vein is composed of crushed material occupying a 
position between a limestone footwall and overlying surface detritus. Over 
a width of 9 feet the crushed material averages $2.50 in gold at the old price 
of $20.67 per ounce. 


Tests made in the small cyanide leaching plant erected about 1925 showed. 
that a recovery of 85 percent of the gold and silver can be obtained by crush- 
ing to minus 10-mesh and a 4-day leaching cycle. Reagent consumption was 1/4- 
pound sodium cyanide and 2 pounds lime per ton of ore. 


BULLION DISTRICT 


The Bullion district, also known as the Lander district, is on the east 
slope of the Shoshone Range avout 23 miles southwest of Beowawe, the nearest 
shipping point. It adjoins the Hilltop district on the southeast. The first 
locations were made here sometime in the seventies, when the town of Lander 
(now abandoned) was established. In the early days a number of small silver 
properties were operated, including the Silver Side, Grey Eagle, and Lovie 
mines. The latter was the principal producer and was equipped with a five- 
stamp pan amalgamation mill. In the spring of 1905 Charles Montgomery dis- 
covered gold ore about 2 miles southeast of Lander, and the camp of Tenabo 
was established more conveniently situated to the mines. A rush to Tenabo 
took place in 1907, and although it attained a population of nearly 1,000, the 
following year all but a few had left. 


The placer deposits in the vicinity of Tenabo were discovered by A. J. 
Raleigh in 1916. No accurate statistics on the metal production in the dis- 
trict prior to 1902 are available. The Lovie mine is credited with a produc- 
tion of at least $200,000 in silver, and a number of other properties are 
known to have produced smaller amounts. From 1902 to 1936 the metal production 
(table 4) was $947,612, chiefly in silver and gold with some copper and lead. 


Goldacres Mine 


The Goldacres mine, owned by a Denver group, comprises 50 unpatented 
claims on the east side of the Shoshone Range about 5 miles south of Tenabo 
and 30 miles south of Beowawe, the nearest shipping point. Although the 
property was prospected many years ago, there was no production until 1936, 
when the present company began operations under the management of E. J. Bumstead, 
The mine is unique, in that it has been operated profitably from the beginning 
on ore carrying a little over $4 per ton in gold. In April 1938, 11 men were 
employed at. the mine, and daily production was about 25 tons of ore. 


The mine is developed by an adit 400 feet long and subsidiary workings 
totaling about 2,500 feete Equipment includes a compressor, blacksmith shop, 


machine drills, assay office, cyanide leaching plant, and camp accommodations 
for a crew of 15 men. | . 
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The gold occurs in a shear zore in iron-stained, silicified limestone 
intruded by porphyry. The principal ore body lies between a porphyry hanging 
wall and a blue limestone foot wall end strikes N. 40° W., with a flat dip 
to the southvest. At the surface the ore body is covered to a depth of fron 
5 to 10 feet with matericl averazing 0.02 in gold. It is impossible to dis- 
tinguish between ore and waste excent by assay, and gold is present in such 
a state that it is impossible to obtain a single color by panning. Up to 
April 1938, 225,000 tons of positive ore and about the same amount of probable 

ore averaging $2.85 per ton had been developed. 


About 1,000 feet from the main ore body a large open-cut shows ore of the 
same character. Not enough prospecting has been done to determine whether or 
not the two ore bodies are connected. 


The pilot cyanide-leaching plant at the mine has a maximum capacity of 
30 tons per day and is characterized by its simplicity. The ore is hand-trarz: 
from the mine and dumped into a coarse-ore bin. From the bin, the ore is 
crushed to 2-inch size by an Austin gyratory crusher, whence it passes into a 
second ore bin. The crushed ore, containing about 25 vercent slimes, is trars- 
ferred to the leaching tanks by hand-trsammea cars. There are four steel 
leaching tanks, each 9 feet in height and 15 feet in diameter. The leaching 
cycle requires about 7 Say Si and the cost and consumption of reagents are as 
follows: — 


Amount rer ton of ore, vnounds Cost per ton of ore 


Sodium cyanide.. 1.2/ 2U 2200 
TMC) iibs-dewecs was 6.20 0155 
Zine shavings...| _ 086 ~162 

Total cost of reagents per ton ........00e- 0583 


Water for milling is pumped from a well 80 feet deep on the flat 3 miles 
east of the mine, and it is trucked uphill to the mine at cost of $1 per ton. 
The water consumption is 1/4 ton per ton of ore, and the cost is 25 cents per 
ton of ore. The tailings ere discharged from the leaching tanks by gravity 
and are hand-shoveled into mine cors, which are trammed a short distance to 
waste piles. In addition to the leaching tanks, there are two pregnant-solu- 
tion tanks (14 by 6 feet), two sump tanks (10 by 12 feet), and two stock- 
solution tanks (10 by 8 feet. Precipitation is effected with zinc shavings 
in zinc boxes consisting of four rows with five cells in each box. By crush- 
ing to 2-inch size, the extraction of the gold is between 87 and 90 percent. 
On one occasion the crusher broke dowm and the mine-run material up to 4 
inches in size was treated, and the extraction was 80 percent. 


Little Gem Mine- 


The Little Gem. mine comorises one patented and three unpatented claims 
on the east slope of the Shoshone Range 21 miles south of Beowane, Nev., the 
nearest shipping point. In recent years the property has been operated by 
George L. McCracken and associates, chiefly for shipping oree In 1937 a 50- 


ton flotation mill was built on the west side of Crescent Valley 3 miles fron 
the mine, but it was closed after operating a short time because of metal- 
lurgical difficulties. " 
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Development consists of a snaft 435 feet deep inclined about 35°, with 
levels at 30-, 130-, 200-, 300-, and 400-foot stations, measured on the in- | 
cline. Total underground workings aggregate about 1,500 feet. Ecuipment in- 
cludes a 10-horsepower Fairbanks-—Morse geared hoist, a Sullivan Unitair port- 
able compressor, blacksmith shop, and various mining tools. The mill is 
equipped with crusher, Eimco ball mill (4 by 5 feet), Simplex classifier, and 
10 Booth-Thompson flotation cells. 


The country rock is a fine-grained andesite. The ore occurs in a fault 
fissure vein 1 to 6 feet in width, averaging 4 feet, with a general east and 
west strike and a flat dip southward. The oxidized ore is composed of copper 
carbonates, silver chloride, and some free gold. The sulphide ore minerals, 
found at a depth of about 100 feet below the surface, are chalcopyrite, 
bornite, arsonopyrite, pyrite, galena, and snhalerite; a little gold is asso- 
ciated with the sulphides. The vein is composed largely of quartz and crushed 
country rock. Most of the production, amounting to several thousand tons, has 
been shipping ore taken from the oxidized zone. According to McCracken, an 
appreciable tonnage of sulphide ore is available, but it is too low grade to 
ship. A trial shipment made on June 16, 1934, to the American Smelting & 
Refining Co. had the following analysis: 
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Mill Gulch Placer Mining Co. 

The Mill Gulch Placer Mining Co., Keith Scott of Los Angeles, Calif., 
manager and principal owner, controls a large acreage of placer ground at 
Tenabo, 24 miles south of Beowawe, Nev. The cozmany purchased the Mill Gulch 
group of placer claims from A. E, Raleigh in 1936, and subsequently a large 
number of claims in the Tenad® area were acouired by location. A floating 
washing plant and a dragline were installed, and placer operations started 
on March 15, 1937. Since then operations have been successfully carried on 
continuously on a 24-hour day basis. In April 1938 the company employed a 
crew of about 16 men. Prior to the acquisition of the Mill Gulch placer, the 
only activity was some small-scale mining with rockers and dry washers by 
A. E. Raleigh and lessees. 


Equipment includes a washing plant on a floating barge 30 feet wide and 
4Q feet long, a Link-Belt Speedomatic dragline unit having a boom 60 feet 
Long and a 1-~3/4-cubic-yard-capacity, heavy-duty Page bucket and R. D. 7 
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caterpillar tractor with a Le Tourneau bulldozer attachment, drilling and 
sampling equipment, pumping plant, and camp accommodations for a crew of 20 
men, The barge is built of 3-inch plank on the sides and bottom, with Winch 
plank at the ends. The boat is trussbraced, with two cross bracings and two 
that run lengthwise. After the barge was built, heavier equipment was in- 
stalled, and to provide for extra carrying capacity, three auxiliary steel 
pontoons were added, one on each side and the third at the stern. The barge 
has 40 inches draft, with 6 inches ‘freeboard. 


No yardage measurements are made, but it is estimated that the plant has 
a capacity of about 1,500 cubic yards per day. The trommel is 24 feet in 
length and 54 inches in diameter, and divided into two sections; the upper 
portion is of unpunched steel plate with three spiral flights for disintegrat- 
ing the gravel, and the lower half is a steel screen with 3/8-inch holes. It 
is chain-driven, and the slope is 1-1/2 inches per foot. 


The cross-riffle sluices are 30 inches wide and 12 feet long, and there 
are 6 cross sluices on each side of the screen. These discharsce into side 
sluices, one on each side of the barge. The side sluices terminate in steel 
flumes that project about 6 feet beyond the rear of the barge. The total 
riffle area is 460 square feet. The riffles are of the conventional type, 
1-1/4 inches square and spaced on 3-inch centers, and lined on the top with 
strap iron. They are built in sections so that they are readily removable mhe: 
clean—-ups are made. Water for washing and sluicing is pumped from the pond 
by a 6-inch Fairbanks~Morse centrifugal sewage and trash pump. The trommel 
oversize 1s discharged on a stacker belt 24 inches wide and 70 feet long. 
Power for the washing plant is furnished by a D-17000, caterpillar, 160-horse- 
power, V-type, 8-cylinder, Diesel engine mounted on the barge. For night work 
the barge is equipped with 5~ k.v-a. Kohler lighting plant. The barge is also 
equipped with Bodinson electric winch for holding the boat in position. Clea:. 
ups are made dally; the concentrate 1s’ washed in a Denver pan. 


Vater is obtained from a well in the valley to the east and is pumped to 
the pond by a multistage turbine pump connected to a D-13000, caterpillar, 
Diesel engine. The pipe line is 15,000 feet in length and made of 12-gage 
iron pipe 8 inches in diameter. The pumping lift averages about 500 feet. 


The caterpillar tractor with bulldozer attachment is used for leveling 
the ground in ae of digging operations, for road building, and for heavy 
henling e 


A Keystone drill and a G. B, portable placer machine are used for samplty 
the ground ahead of mining. 


Mill Gulch is a shallow ravine several miles long and 200 to 300 feet in 
width. The alluvium is composed largely of sand and medium-size boulders. 
The depth ‘to bedrock ranges from 10 to 45 feet, averaging about 30 feet. 

Most of the gold is found near bedrock. The gold is both fine and coarse, wil 
a fineness of about 920. A little scheelite is associated with the gold. 
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Triplett Gulch Placer 


_ The Triplett Gulch placer is at Tenubo sbout 1/2 mile south of Mill Gulch. 
The main part of the Gulch is covered by 9 unpatented cleims owned by Mrs. GW. 
Triplett end E. O. Swackhammer of Battle Mountain; for the past three years . 
this ground has been worked under lease by Herman Rieck and associates. In 
April 1938 about 4O individuals were working the ground under sublease agree- 
ments with various types of dry-washing equipment ranging in capacity from a 
few yards to 50 cubie yards per &-hour day. 


The placer material is chiefly sand and soil containing a small propor- 
tion of angular rock fragments, none exceeding 5 inches in diameter. The 
depth of the alluvium ranges from 1 to 12 feet, averaging about 6 feet. The 
average value of the placer material treated by dry washing is about $2 per 
cubic yard. 


The largest operation at the time of the writer's visit was that of Reick 
and partners, who used power equipment. In working the placer, the ground is 
first broken to a depth of about 1 foot with a scarifier drawn by a 15-horse- 
power caterpillar tractor. It is then worked over with a spring-tooth harrow; 
the loosely cemented lums of sand are broken by a flat-bottomed stone boat 
made of 2—inch plank weighted with stone and dragged behind the harrov. 

After the material is harrowed, it is allowed to dry thoroughly and is then 
hauled by tractor and screper to a grizzly remp near the dry-washing plant. 
The grizzly is made of 20-pound rails spaced with 3-inch openings. The under- 
size fells onto a Jeffrey portable conveyer, which elevates it to an inclined, 
1/2-inch-mesh, woven-wire screen above a hopper.. The undersize drops into the 
hopper, which discharges into a battery of two power-driven dry-washing 
machines. The sereen oversize falls to the ground in front of the dry washer 
and is hauled away with the dry-wash tailing by tractor ard scraper. 


The dry-vwashing machines are the conventional bellows-type air jigs 
commonly used throughout the arid regions of the southvest. They are bdelt- 
driven by a 2-horsepower Fairbanks-Morse gasoline engine mounted 50 feet in 
the rear of the dry-washing eouipment to avoid the dust. With the foregoing 
equipment, three men can handle about 50 cubic yards per day. Operations are 
slowed, however, by weather conditions; a light rain enone the work until the 
laa dries. 


liud Springs Placer Deposits | 


Placer-gold deposits occur in the vicinity of Mud Springs on the east 
slope of the Shoshone Range 6 miles northwest of Tenabo. The first placer 
discovery was made here in 1907 by Gus Fowler of Beowawe. The deposits have 
been worked palace by hand methods, and procucvson has been only 
about $2, 000. | 


Placer gold has been found in Mud Springs, Rose Bud, and Tub Springs 
Gulches, but most of the activity has been confined to Mud Springs Gulch, which 
is about 4 miles in length and averages 300 feet in width. About 30 shafts 
60 to 90 feet deep have been sunk to and into bedrock along the course of 


6967 sora AEE as 


Google 


I. C. 7043 


the gulch. The upper portion of the alluvium consists of sand and soil and 
the lower part of a heterogenous mass of small and large boulders, in places 
cemented. Most of the gold is concentrated near bedrock. At the head of the 
gulch the gold is coarse and angular, but it becomes finer in proportion to 
the distance it has traveled down stream. The gold was probably derived from 
the erosion of quartz veins in the vicinity of Granite Mountain. 


Other Mines 


The Gold Quartz mine, ovwmed by Thomas S. Wilson and associates, comprises 
a group of five unpatented claims at Tenabo. The mine has been operated with 
some success in recent years by the Cuba Consolidated Mining Co. 


The mine is developed by two shafts, the deepest about 300 feet, and othe: 
workings totaling several thousand feet. Equipment includes a Rairpanica-Woree 
6-horsepower geared hoist, a compressor (7-3/4 by 12 pacer blacksmith shop, 
a o0-ton flotation mill, mad camp buildings. 


| The prevailing formation is quartzite mid by a quartzebearing porphyry 
intrusive and by basalt, according to Emmons L0/ Free gold occurs ina 
shattered, altered quartzite cut by stringers of iron oxide. The ore is 
oxidized to a depth of 75 feet. In the sulphide zone arsenopyrite and pyrite 
are the principal sulphides. 


A. E. Raleigh of Tenabo owns 19 claims in three groups in the Tenabo area: 
the Gylding group of seven claims, the Blue Rock group of five claims, and the 
Gold Pen group of seven claims, all unpatented. lLessees have made intermitter‘ 
shipments from the various groupse There is very little equipment on the 
property. Development comprises a number of shafts, the deepest of which is 
about 300 feet. Last production was made from the Gold Pen mine several years 
ago, when 20 cars of ore averaging $42 per ton (chiefly in gold) were shipped 
by lessees. 


The Grey Eagle mine, about 4 miles southwest of the Hilltop mine, has 
been rehabilitated by Detroit interests in recent years. This mine has been 
worked intermittently since the seventies and is reported to have produced 
several hundred thousand dollars in silver, gold, and lead. The deposit is a 
quartz fissure vein in granodiorite, striking N, 70° E, and dips 70° N. The 
ore minerals include sphalerite, galena, pyrite, and gray copper, which have 
been altered near the surface to oxides, carbonate, and chloride tt 


The Lovie, Silver Prize, and Silver Side mines in the vicinity of the 
old camp of Lander,. operated in the early days for silver ores, have been in- 


active in recent years. 
10/Emmons, William H., A Reconnaissance of Some Mining Camps in Elko, Lander, 


and Eureka Counties, Nev.: Geol. Survey Bull. 408, 1910, pp. 117-118. 
11/Emmons, William H., Work cited, p. 120. 
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HILLTOP DISTRICT 


The Hilltop district, also known as the Mimberly, is on the northwest 
slope of Shoshone Peak (altitude 9,760 feet) in the Shoshone Range 18 miles 
southeast of Battle Mountain. It adjoins the Bullion district on the north- 
west and the Lewis district on the southeast. This area was prospected in 
the early days of Austin; but no important discoveries were made until 1907, 
when Matt Scow, associated with Harry Anderson and Nels Duborg, discovered 
wire gold in the vicinity of some old workings. Other discoveries followed, 
and the following year there was a lively boom. Several companies were 
organized, and the ground was divided into lease blocks. A number of ship- 
ments of ore were made; one lease on the Independence claim owned by the 
Philadelphia Western Mining Co. is said to have produced $15,000 in shipping 
oree About 1910 the Hilltop Milling & Reduction Co. erected a 10-stamp amal- 
gamation—-concentration mill, which was changed to en all-slime cyanidation 
plant in 1914. This company operated successfully for a number of years. In 
1913 the Kimberly Consolidated Mining Co. took over the properties of the 
Philadelphia Western Mining Co. and was the principal producer for a number 
of years; its holdings were acquired eventually by the Hilltop Nevada Mining 
Coe This latter company erected a 100-ton flotation mill and power plant in 
1922 and 1923, but it operated only a few months. In 1934 the Hilltop hold- 
ings were acquired by the Stone Cabin Consolidated Mines Coe, and the flota- 
tion mill was dismantled and moved to a property near Dayton, Neve. In recent 
years most of the mining in the district has been done by lessees. In ad- 
dition to the Hilltop properties, the Blue Dick, Kattenborn, and Red Top mines 
have been important producers. The last three mines are in the older portion 
of the Hilltop district. 


The principal production in the district was mace betveen 19le and 1921. 
The totel production from 1902 to 1936 (shown in table 5) was $701,855, 
chiefly gold and silver with small amounts of copper and lead. 


Stone Cobin Consolidated Mines, Inc. 


In the Hilltop district, the Stone Cabin Consolidated Mines Co. owns 1] 
patented railroad section, 16 patented claims, and the Golden Rule group of 7 
unpatented claims. In recent years the only production has been from sporadic 
leasing operations. In 1937, Terry McGovern shipped 10 cars of ore averaging 
about 0.5 ounce in gold. 


The property is developed by the main transportation adit, 1,800 feet in 
length, the Washington shaft, 365 feet in depth, the Burns and Independence 
adits, and other underground workings totaling about 7 miles, Equipment in- 
cludes a 300-horsepower, Fairbanks-Morse, 6-cylinder, Diesel engine, a Chicago- 
Pneumatic compressor (9 x 14 inches), and a number of camp buildings. 
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The formation is chiefly quartzite with sone interbedded siliceous shales 


and conglomerates. 


The sediments are irregular in strike and dip and are 


faulted and intruded by tongues of nighly altered granodiorite porphyry. The 
ore is a brecciated quartzite cemented with quartz and carrying free gold and 
sone silver. In the sulphide zone the associated ore minerals are pyrite, 


galena, and chalcopyrite. 


The ore bodies are irresular in width and strike 


but generally parallel the bedding of the sediments. In places the ore occurs 


in the quartzite with no aprarent vein structure. 


a small amount of bismuth in places. 


Red Top Mine 


The ore is said to contezin 


The Red Top mine, owned by the Pittsbure Red Top Mining Co., R. 3. Rogers, 
president, of Los Angeles, Calif., comprises one patented section of land in 
the vicinity of the old camo of Maysville about 1 mile west of the Hilltop mine. 


In the nineties, a Chilean nill and four amalfranating pans were placed 
in Krum Canyon below the mine to treat the ore, but no production statistics 
are available. In recent yrars tiie property has been under lease to Verdal C. 
Clark and R. G, Kirk, who have meade sporadic shipments of high-grade ore to 


smelter. 


Development consists of four adits, the longest of which is 1,400 feet, 
and subsidiary workings probably totaling about 5,000 feet. There is no equir- 
ment on the property other than tools for hand mining. 


The prevailing formation is quartzite. The vein worked by lessees in 
recent years strikes N. 40° W., with a nearly verticsl din: it is rather small 
and is disturbed by numerous minor faults. 


The ore occurrence is erratic, and numerous pantings are necessary to 
follow the material that is of high enough grade to constitute a shipping 
product. Free gold and some silver are associated. with grey copner, arseno- 
pyrite, sphalerite, galena, and other minerals in a gangue of quartz, calcite, 


a little fluorite, and brecciated quartzite. 


also contains gold tellurides and bismuth. 
by screening through.1/2-mesh screen and shipping the undersize product. The 
smelter returns on a shipment of ore made on August 21, 1936, to the American 
Smelting & Refining Co. furnished the following datas 


Metal quotations: 


Settlement assay: 
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Gold 
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Insoluble 
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Sulphur 
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Lime 
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It is reported that the ore 
The value of the ore is increased 


$3 9125 per ounce 
ef{f per ounce 


Ounces per ton 


3.52 
13.55 


Pereent 


gi 


I. C. 7043 


Pounds 
Wet weight, gross 45020 
Weight, 530 sacks 534 
Moisture, 1.5 percent Yh, 436 
Moisture, ie percent _ 668 
Dry weight “FZ, 818 or 21.909 tons 
Smelter payment: Gold, 100 percent at $32,31825 
per ounce $116.99 
Silver, 95 percent at $0.77 per ounce 2-21 
Gross value per ton «ssss ceacees 125.90 
Treatment charge: : Base charge $3.50 
LO percent of excess over 
$20 value, max. 2.00 
Treatment charge per ton 5 50 250 
NeU walue: per Lon. 6.444 6us4evnsanewedes lel. 
Deductions: Freight at $9.50 per ton $213.85 
Hauling at $3.50 per ton (-] 
292.0 _ 
21.909 tons at $121.40 2,659.75 
DEGUCEI ONG: vi Aiaw 6esceseS akon how teees 272.04 
Net proceeds .....e..0. NC Newer eiem Cf 501s kt 


Blue Dick Group 


The Blue Dick group of eight unpatented claims, owned by R. G. Kirk, 
Verdal C. Clark, and the J. E. Street estate, is in the western part of the 
Hilltop district about 20 miles woutheast of Battle Mountain. This property 
was discovered by George Dawson about 1900; it has been worked intermittently, 
principally by lessees for shipping ore. In 1917 and 1918 the property was 
operated by Earl Gilmore of the Gilmore Oil Co. of Los Anzeles, who is re- 
ported to have mined 18 cars of shipping ore with a gross value of $20,000. 
In 1934 the property was leased to Harty C. Hauck and Andrew Kinneberg of 
Battle Mountain. 


According to the shipping records, from November 1934 to October 1937 
Hauck and Kinneberg shipped 2,492.42 tons of ore with a gross smelter value of 
$74,093, an average of $29.73 per ton. At the time of the writer's visit, two 
men were employed at the mine producing shipping ore. 


Development consists of seven scattered adits, the longest about 250 feet, 
and subsidiary workings totaling about 2,000 feet. The deepest working is ap- 
proximately 150 feet from the surface. Equipment includes a Worthington 
portable compressor (capacity, 210 cubic feet), a Sullivan tugger hoist, 
machine drills, blacksmith shop, and several camp buildings. 


The principal vein, called the Blue Dick, is in quartzite; it strikes N. 


U5° W. and dips about 45° S.W. The width ranges from 1 to 5 fect The value 
is chiefly in silver with minor amounts of gold and a little copper in a gangue 
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of quartz and brecciated quartzite. The smelter returns on a carload shipment 
made by Hauck and Kinneberg to the American Smelting & Refining Co. on October § 
1937, furnished the following datas 


Metal quotations: Gold : - $34.9125 per ounce 
Silver «(7 per ounce 
, Ounces per ton 
settlement assay: _ Gold | | ai:)*(0), |; aaa 
Silver 31.1175 
Percent 
Copper | 0.10 
: Pounds 
Wet weight 97, uO 
Moisture, 1.75 percent 1,706 
Dry weight 3 95,734 or 47.867 tons 
Treatment cherge: . Base charge $3.00 . 
10 percent of excess over $20 38 


Labor increase 4/1/37 ; 
Treatment charge per ton e.scew 3-97 


Smelter payment: Gold, 100 percent at $31.81825 per ounce $1.03 
Silver 95 percent at $0.77 per ounce 22.75 
| 2350/9 
Treatment charge 
Net Value per: TON << iicsdeie tees wt esas (19.82 
47.867 tons at $19.82 . . 948.72 
Deductions: Freight advanced at $3.20 per ton $155.90 
Hauling at $3.50 per ton 170.52 
- Sampling ae 
Assaying : _ 6.00 
361.65 , 
361.65 
Net-TOtUrns tnscsuadcariweweseaeketsawetes, “OTs! 
Royalty, 10 percent of net returns 58. fl 
NGt PTOCOCdS: ssiwsG tesserae eonaenkes ~- 528.3 


Kattenhorn Mine 


The Kattenhorn mine, owned by Mrs. Pearl Kattenhorn of Battle Mountain and 
Harry Burke of San Francisco, Calif., comprises a group of three unpatented 
claims near the Blue Dick property. It is reported to have produced about 
$200,000, mostly in the eighties, when it was equipped with two. Huntington 
grinding units and four amalgamating pans. This mill closed in 1890. In recext 
years the property has been inactive. ; 


The Kettenhorn vein is developed by six scattered adits and other lateral 
workings totaling several thousand feet. There is no equipment on the prorerty: 
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The Kattenhorn vein has about the same strike and dip as the Blue Dick and 
was mined chiefly for silver. 


Placer Deposits 


Placer gold was found in Krum Canyon by John Nelson in 1914. From 1914 
to 1916 lessees produced about $2,000 in placer gold by drift mining. Total 
production has been about $3,000. 


The principal placer property, known as the First Riffle group, is owned 
by Charles Grue of Battle Mountain and comprises 160 acres at the upper end of 
Krum Canyon and part of Hilltop Gulch. The upper end of Krum Canyon is a 
small basin about 1/2 mile wide ‘and 1 mile long. 


The Grue property has been prospected by four shafts ranging from 2/ to 
72 feet in depth and a bedrock drift about 500 feet in length. Prospecting 
has been handicapped considerably because of caving ground and water along 
bedrock. The alluvium near the surface is largely sand and mud and near bedrock 
is composed chiefly of rounded medium-sized boulders. Virtually all the gold is 
found directly above bedrock, which is composed chiefly of a graphitic lime 
shale and quartzite. Gold is fairly coarse and is about 8/70 fine. A small 
amount of black sand and considerable barite is associated with the gold, 


Antimony Deposit 


A deposit of antimony covered by two unpatented claims held by 8. G,. Kirk 
of Battle Mountain is in the western part of the Hilltop district. About 0 
years ago 1,000 tons of antimony ore was treated locally for its silver ina 
mill originally erected to treat ore from the Red Top mine. This venture was 
unsuccessful. About 100 tons of sorted ore yielding 60 percent antimony was 
shipped from the property during the World War period. Since the World War the 
property has been inactive. | | 


Development includes an adit 140 feet long and other surface workings con- 
prising a total af several hundred feet. There is no equipment on the property. 


The antimony occurs as stibnite in a contact vein between porphyry and . 
eneiss. 


Barite Deposits 


A number of deposits of barite are in the north end of the Shoshone Range, 
and for convenience these deposits are mentioned umer the Hilltop district. 
Barite was mined first in June 1930, when lessees shipped 1 carload from the 
deposit found by William Bretz and John Durkin between Krum and Slavin Canyons 
14 miles southeast of Battle Mountain. This property was acquired by the 
Modesto Barium Products Co., and appreciable quantities of barium have been 


mined. It is reported that 4,500 tons of barite were shipped to the company 
plant at Modesto, Calif., during the summer of 1937. 
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Fcc deposit owned by the Chemical & Pigment Co. of Oakland, Calif., 
is near the crest of the range about 4 miles southeast of Argenta Siding on 
the main line of the Southern Pacific Railroad. The last 3 miles of the road 
to the deposit is fairly steep, the ascent being about 1,400 feet in that 
distance. At the Argenta deposit the barite shows a bedded structure, the 
beds striking N. 15° E. and dipping about 25° easterly. Locally the beds are 
crumpled and broken. The material is broken by blasting and mined with power 
shovel into trucks, which haul it to the railroad siding. An open-—cut shows 
that the barite is at least 60 feet thick. About 6,000 tons of barite were 
shipped during the summer of 1937. From the surface showings, this deposit is 
probably one of the largest in Nevada. | 


Barite also is found in the vicinity of Lewis Canyon: one deposit, covered 
by two claims ownec by C. B. Lancaster, and W. J. Candle, is about 1 mile below 
the Dean camp. The barite occurs in a vein in a shale formation and is trace- 
able on the surface for several thousand feet, in places showing a width up 
to 20 feet. 


In the Star Grove mine, also in Lewis lade: barite is associated wi th 
silver-lead ores.e in places there is as much as 10 feet of nearly pure barite. 


No doubt with further prospecting other deposits of barite vill be found 
in the north end of the Shoshone Range. | 


IZENHOOD DISTRICT 


The Izenhood tin-bearing district is in the Sheep Creek Range in northern 
Lander County, 22 miles by automobile road north of Battle Mountain, a town 
on the Southern Pacific Railroad. Nuggets of wood-tin were discovered near 
the Izenhood ranch in 1914 by Ben Long while working for the Russell Cattle 
Co. Not recognizing the nuggets as tin, Long brought them to Rattle Mountain, 
where they were tentatively identified by M. G. Thurston, a mining engineer, 
who had prospected tin veins in Mexico. This identification was confirmed by 
the University of California in the seme year. After the presence of tin 
became knorm, a small boom ensued, and at least 150 lode and placer claims 
vere located, principally by Battle Mountain residents. Several shallow 
shafts were sunk to prospect for lode and placer deposits; but after a short 
time interest in the district dwindled, and many of the claims reverted to the 
public domain. Early in 1958. the principal clnims were tacen over by Tasker 
L, Oddie of Reno, who made arrangements to prospect the placer ground. This 
work was under way in May 1938. 


The principal group of claims in the tin-bearing area is owned by 
Mrs, R, R. Gamble, of Battle Mountain, and associates, 


The nearest water supply consists of springs flowing several hundred gal- 
lons per minute at Warm Springs 1 mile distant; this water is used to irrigate 
the Izenhood ranch ovmed by the Russell Cattle Co. The district is not served 
by a public utility power company. There is no equipment on the property. 


A report on the tin cenosits was made by Adolph Knopf in 19162/, 
Knovf, Adolph, Tin Ore in Northern Lander County, Nev: Geol. Survey 
Bull. 640-G, 1916, pp. 125-138. 
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Tin Veins 


The tinveins are on the west slope of the Sheep Range and extend from a 
point 1/2 mile north of the Izenhood ranch to a point 2-1/2 miles north 40° 
east. The Sheep Range extends nearly north and south and attains a maximum 
elevation of about 6,000 fect above sea level or nearly 1,500 feet above the 
floor of the subjacent Humboldt Valley. 


The veins have been prospected by two shafts each 50 feet deep, an adit 
eO feet in length, and several trenches. 


The prevailing rock formation is a series of rhyolite flows of considerable 
thickness. From a distance the rhyolite resembles granite, but on amelie 
spection it shows distinctly its rhyolitie character. According to King, 
the rhyolite area is roughly triangular and extends 50 miles south by 4O miles 
east and west, constituting one of the largest areas of rhyolite found in the 
Fortieth Parallel Survey. In the western part of the tin-bearing belt the 
rhyolite is capped by basalt. 


The tin-bearing belt extends east and west along the crest of the range 
for about 2 miles. Along this belt the rhyolite has been rifted in an east- 
west direction, and in the fracture planes there are small stringers of tin- 
bearing material ranging in width from a fraction of an inch up to 6 inches. 
Along these stringers occasional kidneys of tin ore occur. No regularity in 
the occurrence of such seams or kidneys has been established, and not enough 
prospecting has been done to determine the width of the tin belt. 


At the eastern end a vertical shaft has been sunk to a depth of 50 feet 
on several stringers filled chiefly with iron oxides and quartz. The shaft is 
untimbered and filled with rubble to a depth of 20 feet. The rnyolite in the 
vicinity is banded and steined with iron oxides. A srab s2mle of the fine 
vein material on the dump near the shaft was panned by the writer and estimated 
to contain more than 1 percent tin. A grad sanple of the coarse hard material 
from the same dump yielded only 0.06 percent tin by assay. These samples were 
taken merely to determine whether or not tin was present and are only indica 
tive. <A small hand-operated dry washer near the dump suggests that an attempt 
had been made to concentrate the fines by dry washing, but the results must 
have been discouraging. 


At the western end of the belt an inclined shaft had been sunk to a depth 
of 45 feet on a stringer zone in the rhyolite. Here the stanniferous material 
is associated chiefly with chalcedony, opal, specular hematite, and quartz. 
The stringers strike nearly east and west and dip 55° N. About 100 feet north 
of this shaft several small stringers are exposed in an open-cut. A 10-pound 
sample from a pile of sortec ore containing about & ton was taken by the 
writer, and it assayed 7.56 percent metallic tin. This was a selected sample 
of the vein material and it would by no means be representative of the average 
value of the material excavated from the shaft. 


Between the two shafts is a stretch of ground nearly 2 niles long and 
erhaps several hundred feet wide on which chalcedony and opalized rhyolite 
13/ King, Clarence, Systematic Geology: Geol. Explor. of 40th Par., vol. 1, 

1878, p. 624. 
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float can be found. If trenching were done in the likely spots in this area, 
stanniferous stringers similar to those exposed in the shafts might be found. 
However, the finding of commercial deposits of tin ore depends largely on the 
occurrence of stringers rich and numerous enough to carry the intervening 
rhyolite, for it may be taxen for granted that if there is any tin in the 
rhyolite itself it is finely disseminated and unlikely to be present in con- 
mercial quantities. 


The tin occurs in the form of disseminated grains and as botryoidal nod- 
ules of "wood tin", so called by the mineralogists because of the resemblance 
of its fibrous concentric structure to that of exogenous wood. Associated 
minerals are hematite, both specular anc ocherous varieties, chalcedony, opal, 
and quartz - a peculiar combination from a mineralogical viewpoint. Knopf 
also mentions tridymite and lussatite as common constituents. This associae-. 
tion indicated that the mineralization resulted from the action of hot water. 
The minerals usually associated with stanniferous veins, such as topaz, tour- 
maline, fluorspar, wolframite, molybdenite, and others, ere conspicuously 
absent. | | 


Placer Tin 


On: the south side of the tin-bearing belt the mountain range is traversed 
by four steep ravines ranging from 1/2 to nearly 1 mile in length. In at 
least two of the ravines investigated by the writer the bedrock is exposed for 
nearly their entire lengths; weathering has occurred along the flow lines and 
joint planes of the rhyolite and formed a series of cracks and small potholes 
in which wood tin has been concentrated. Nuggets of wood tin ranging in 
size from a pea to a marble can be found in these concentrations. Due to the 
preciptitous nature of the ravines, the accumulation of detritus has been 
small; there has been no opportunity for the tin stone to concentrate in 
quantity, and the possibility of finding commercial deposits in the ravines 
themselves is remote. In former years attempts were made to placer-mine for. 
tin in the ravines near the crest of the range, as evidenced by the remains 
of old rockers and sluice boxes. Water for such work was obtained from melt- 
ing snow during the spring run-off. The amount of tin comentrate collected 
by this work could not be learned, but in all likelihood it was small. 


The base of the range is skirted by an alluvial bench approximately 
2 miles long and 1/4 to 1/2 mile in width. Here the alluvium consists of a 
heterogenous mass of sand, subangular pebbles, and boulders, the latter weigh- 
ing up to 6 or 7 tons. Farther out, where the gradient is lesa, a flat is 
formed comprising an area of several thousand acres. - Here the alluvium con- 
sists mainly of gravel covered with a mantle of soil about 20 feet thick, as 
shown by several shafts that have been sunk in this areas Two shafts, each 
4O feet deep and a short distance east of Warm Springs did not reach bedrock. 
A large flow of water was found in sinking these shafts. According to report, 
this work was done by a company from British Burma. No information is 
available in regard to the amount of tin discovered. Not enough prospecting 
has been done in the placer area to determine whether tin occurs in commercial 
quantities. Since the mode of occurrence of the placer tin is analogous to 
that of placer gold in Nevada, it may be inferred that a uniform distribution 
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of tin from surface to bedrock is unlikely and that the best values will be 
found in nests or pockets near bedrock. This erratic distribution of the 
mineral is due to climatic conditions whereby the tin concentrations are the 
result of cloudburst action. 


KINGSTON DISTRICT 


The Kingston district, also knovm as the Bunker Hill or Summit, is in 
Kingston Canyon on the west flank of the Toiyabe Range on the southeast side 
of Bunker Hill Peak, the highest summit in Lander County: the altitude is 
11,735 feet. The entrance to Kingston Canyon is from Smoky Valley. Bunker 
Hill Peak divides the canyon at its head from Big Creek Canyon, which drains 
westward into the Reese River Valley, the two canyons forming a line that 
crosses the Tolyabe Range from east to west. Kingston Creek, in the canyon of 
the same name, is one of the largest streams in the Toiyabe Range; it has a 
fall of nearly 800 feet per mile. The district is accessible by automobile 
over fair desert roads from Austin, 30 miles to the north. 


The first mineral discoveries were made here in 1863, and shortly after- 
ward at least four amalgamating mills were erected in Kingston Canyon. These 
mills were unsuccessful owing to inadequate equipment and the lack of knowledge 
concerning the treatment of the ore. Later, a number of other mills were 
built in this area, the largest of which was erected about 1911 at the mouth 
of Kingston Canyon. This mill was equipped with 30 stamps and employed the 
cyanide process. It operated only a short time. The most important properties 
in the early days were knowm as the Phoenician and the Victorine, 


A report by Raymondl+/ written in 1875 is as follows: 


The Victorine mine shows a very large ledge, and the ore can 
undoubtedly be produced cheaply; but the present developments do 
not warrant a judgment as to its future. The milling of the ores 
of the vicinity in these mills has not given satisfaction, and 
could not well do so, on account of the want of a treatment con- 
sistent with the character of the ore. It is thought that these 
mines might fully supply a large mill, but the process employed 
should be one similar to the Washoe process. 


No reliable statistics are available on the early production, but it 
probably exceeded $100,000. In early 1938 the only property active in the dis- 
trict was the Kingston group of claims. 


Kingston Group 


The Kingston group, comprising six patented claims ovmed by Joseph H. and 
Bernice E. Miller of Palo Alto, Calif., is on the north side of Kingston Canyon 
at an altitude of. about 8,000 feet. This property is one of the early loca- 
tions, and it has been worked intermittently for many years. Several years 


ago the property was taken over under bond and lease by S. H. Linka of Austin, 
Nev. lLinka has mined about 650 tons of gold-silver ore, the bulk of which was 


of shipping grade. 
vy, Raymond, Rossiter W., Report on the Mineral Resources of the States and 


Territories West of the Rocky Mountains: 1875, p. 239. 
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Develonment includes two nain adits, each about /700 fcet in length, 
several inclines, and other scattered workings, totaling about 3,000 feet. 
Equipment includes a small compressor, blacksmith shop, camp buildings, and a 
small mill equipped with crusher, stamps, amalgamation plate, and concentratinz 
tadle.e 


The prevailing formation is limestone, interbedded with siliceous shales 
and slates intruded by basic dikes. The ore occurs in two parallel quartz 
veins known as the Phoenician ard the Morris, the latter being an extension 
of the Victorine. The veins are about 100 feet apart and have an irregular 
strike and dip conformable to the strike and dip of the enclosing sediments. 
The dip is generally flat, ranging from 22° to 30°, and the width of the veins 
renges from 3 to 8 feete The croppings are very rrominent and traceable for 
a length of over 1 mile. Tne ore consists chiefly of gold and silver ina 
gangue of quartz stained with iron oxides. The oxidized zone extends toa 
depth of about 100 feet, below which the ora contains chalcopyrite, pyrite, 
galena, tetrrmedrite, and gold in a quartz ganguee A shivoment of ore from 
the Buckeye claim to the Nevada Consolidated Copper Coe smelter at McGill, 
Neve, made by S. H. Linka in June 1937, furnished the following datas 


Cd 


Metal quotation: Gold. $35.00 per ounce 
| Silver. -({{ per ounce 
a Ounces 
Settlement assays: Gold 170 
Silver 17.33 
Percent 
Silica | 63.4 
Alumina Del 
Iron. 4 
Lime 11.7 
‘Pounds 
Net weight: 31, (00 
Moisture, 3.42 percent 1,084 
Dry weight 30,616 or 15.308 tons 
Metal payment: ' 100 percent of gold at $32.897 per ounce $55.92 
90 percent of silver at $0.766 per ounce 11.95 
Gross walue per ton | {8/ 
Treatment charge: 6 00 
Net value per ton 61.87 
15.308 tons at $51.87 $947.11 
Deductions: empling 1499 
Net proceeds 9496 
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LEWIS DISTRICT 


The Lewis district, also known as the Pittsburg, is in the vicinity of. 
Lewis Canyon at the north side of the Shoshone Range, about 17 miles southeast 
of Battle Mountain, the nearest shipping point. It adjoins the Hilltop dis- 
trict on the northwest. Silver. deposits were discovered here in 1867 by 
Jonothan Green and E. J. George, and in 1876 several stamp mills were erected 
in Lewis Canyon to treat ore from the Eagle and Starr Grove mines. 


The gold deposits of the Pittsburg and Morning Star mine, discovered 
shortly after the silver deposits, were actively worked in the early days. The 
Pittsburg mine is on a ridge between Lewis and Krum Canyons. In the early 
eighties a pan amalgamation mill was erected in Krum Canyon and connected by a. 
tramway with the mine, 1-1/2 miles distant. This mill operated until 1891. 
Judging from the size of the tailings pile and extent of the old stopes, a con- 
siderable tonnage of ore was treated. The Morning Star mine, adjoining the 
Pittsburg on the southwest, was sold to W. E. Dean of San Francisco, Calif., 
in 1892; he erected a 10-stamp amalgamating mill in Lewis Canyon. Litigation 
between Bewick, Moreing & Co., owners of the Pittsburg mine, and W. E. Dean 
resulted in a consolidation in 1904 of the two properties by W. E. Dean under 
the name of Cumberland mine. It is reported that Dean extracted enough ore 
from the old stopes in the Pittsburg mine to pay for the property. The 
Cumberland mine closed down in 1909 and remained idle until recent years, 


The Betty O'Neal silver mine was opened as a prospect in 1880, and in 
1882 production was $30,000 per month; the ore was treated at the Star Grove 
mill near the mouth of Lewis Canyon on a custom basis. A disastrous boiler 
explosion occurred at the mine in the fall of 1882. The mine was flooded and 
operations were discontinued. In 1920 N. H., Getchell acquired the property and 
organized the Betty O'Neal Mines Co. A 100~ton flotation mill was erected 
by the company in 1922, which operated for several yearSe 


No accurate statistics are available on the production of the district 
prior to 19A3, but from the fragmentary information, extent of old workings, 
size of the tailings piles, and reported value of the ore it is estimated to 
be at least $1,200,000, most of which was derived from the Pittsburg and 
Morning Star mines. The annual production from 1902 to 1936 is shown in 
table 6. During the period the Betty O'Neal mine has been the principal pro- 
ducer e 


Cumberland Mine 
The Cumberland or Dean mine, owned by the W. E. Dean estate of San 
Francisco, Calif., comprises a group of 12 patented claims. When the writer 


visited the property in April 1938 it was under bond and lease to C, B. 
Lancaster, who with several helpers was engaged in mining shipping ore. 
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The Pittsburg vein is developed by seven adits and other workings total- 
ing about 5,000 feet. The deepest working is about 550 feet. The Morning 
Star vein is developec by the Sconset and Nayo inclines, doth 230 feet deen 
vertically; the Bousfield acit, 1,500 feet long, cutting the vein at the 
460-foot level; the Dean or Cumberland adit, 3,000 feet long; an underground 
shaft 465 feet deep connecting the Bousfield and Cumberland adits; and other 
workings totaling sbout 2 miles. The Morning Star workinzs have a vertical 
range of 925 feet, but virtually all the ore from this vein was mined above 
the Bousfield adit or 460-foot level. Some of the workings are caved and in- 
accessible, and there is very little mining equipment on the property. 


The country rocic is silicified shale, quartzite, and granodiorite. Three 
veins occur on the property - the Morning Star, Pittsturg, and Cumberland. 


The Morning Star vein is a fissure in granodiorite and quartzite striking 
nearly north and south and dipping 50° to 60° westward. Below the 380-foot 
level the vein splits into two branches, both brancnes reported to have carried 
good ore. On the 460-foot level the vein has six branches, some of which are 
barren. Ore occurs in shoots ranzing from 1 to 10 feet in width. The prin- 
cipal ore shoot on the Morning Star vein between the Sconset and Mayo inclines 
is 300 feet long. The ore consists of free gold and a little galena and 
sphalerite in a gangue of quartz, pyrite, arsenopyrite, and subordinate amounts 
of calcite and barite. The smelter returns on a carload of ore sorted from 
the mine dumps and shipped to the American Smelting & Refining Co. by C. 3. 
Lancaster on June 23, 1937, furnished the following datas 


Metal quotations: Gold $34.9125 per ounce 
Silver e(// per ounce 
Ounces 
Settlement assay: Gold 0.70 
Silver ea 
Pereent 
Lead 0.8 
Copper nil 
Pounds 
Wet weight 70,580 
Moisture, 2.4 percent 1,094 
Dry weizht | 62,636 or 34.443 tons 
Metal payment: Gold, 100 percent at $31.81825 per ounce $22,27 
Silver, 100 percent less 0.5 ounce 064 
Gross value per ton 22 92 
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Treatment charges Base charge $3.00 

10 percent of excess 

over $20 : 

Labor increase, 4/1/37 059 $3.88 

Net value per ton 19.04 

34.443 tons at $19.04 655.79 
Deductions: . Freight at $3.20 per tm$112.93 

Hauling at $3.25 perton 114.69 

Labor charge 6.00 

Sampling Cl.17 


Net proceeds 498.00 
The Pittsburg vein, also -in granodiorite and quartzite, has a strike of 
S. 70° E., dipping southward 70° 


The Cumberland vein, traceable on the surface for a distance of at least 
500 feet, strikes S. 80° E. and dips southward about 45° It is a network of 
quartz seams, in places 20 feet wide, at the contact between shale and 
granodiorite. Very little development work has been done on the vein. 


Several years ago the tailings from the Dean mill were located by Burt J. 
Kelley, since they were on the public domain. A small flotation mill was 
erected, and about 15,000 tons averaging $3 per ton was treated; but the 
venture was financially unsuccessful. The total tonnage of tailings available 
is about 35,000 tons. The tailings from the Pittsburg vein in Krum Canyon 
have been reworked several times by lessees. 


Betty O'Neal Mine 


The Betty O'Neal mine is on the rest slone of tne Shoshone Range 12 miles 
southeast of Battle Mountain. The property comprises a group of 36 patented 
and unpatented claims end other acreage owned by the Gold Circle Consolidated 
Mines Co. The mine attained its greatest production from 1923 to 1929, when 
it was operated by the Betty O'Neal Mines Co. This company completed the 
erection of a 100-ton flotation mill in November 1922, and in 1923 a second 
flotation unit was installed, doubling the capacity. Since 1929 the property 
has been worked intermittently, principally by lessees. 


The mine is developed by five adits, a shaft 330 feet deep, a main | 
drainage and transportation adit, which connects with the shaft at the 300- 
foot elevation at a point about 1,900 feet from the portal, and other under- 
ground workings totaling several miles and covering a range of 1,600 feet 
measured on the dip of the veins. 


Equipment includes a 200-ton flotation, mill, 15 horsenower, air hoist, 
two Chicago-Pneumatic, single-stage compressors, drill sharpener, storage- 
battery haulage equipment, machine shop, power plant, and living accomodations 
for a large crew. Fover plant consists of two 300-horsepower Fairbanks—Morse, 
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type Y, semi-Diesel engines exch direct-connected to a type D Fairbanks-—Morse 
alternator supplying current at 460 volts, 60 cycles. 


Past mining operations have been confined to the Betty O'Neal and Estella 
veins, which strike nearly north and south, dip an average of 45° westward, 
and range from a few feet up to 55 feet in width. The ore bodies are of the 
replacement type in limestone and slate, cut by porphyry dikes. In places the 
limestone is highly silicified. The ore containing chiefly silver with a 
little copper and lead, is a mixture of silicified limestone and slate, 
fractured and recemented by calcite and quartz. The sulphide ore minerals are 
tetrahedrite, stephanite, argentite, polybasite, galena, pyrite, and sphalerite. 
In the oxidized ore near the surface the principal silver mineral is cer- 
ergyrite associated with copper in the form of malachite and azurite. 


McCOY DISTRICT 


The McCoy distriet is in the low, rolling hills on the west side of Reese 
River Valley 32 miles by automobile road south, 35° east from Bettle Mountain, 
the nearest shipping point and supply center. Gold was discovered here in 
1914 by Joseph H. NcCoy, who with others located a number of ciatms ina 
mineralized area about 1-1/2 miles long and 3/4 mile wide. Desultory prospect- 
ing followed for a number of years, but no ore was produced until about 1928, 
when, stimulated by the discovery of high-grade gold ore, a small boom ensued. 
In 1930 and 1931 the camp had a population of about 75 people. Mining activity 
gradually subsided, so that at the time of the writer's visit in April 1938 
there was no mining activity in the district and the camp was almost deserted. 


The production of the district has been about $35,000, most of which was 
shipping ore mined from the Gold Dome property, which includes the Iron King 
claim, upon which the original discovery of gold was made, 


' Nevada Gold Dome Mining Coe 


The Nevada Gold Dome Mining Co. comprises a group of 17 unpatented clains 
controlled by H. D. Brown, Jr., of Los Angeles, Calif. It includes the 
original discovery claims acquired by the present company in 1928. A 20-ton 
amalgamation mill was erected in 1930, but it operated only a few months. 
Production from the Gold Dome property, as compiled by the writer from the 
smelter and mint shipments, has been 468 tons of ore with a gross smelter value 
| i $26,863.62, an average of $57.37 per ton; the bullion had a value of 

5,391.07. 


. . Principal development has been from the Dome 1-1/2-compartment vertical 
shaft 265 feet deep, from which levels have been cut at the 50-, 100-, 150-, 
200-, 250- and 265~foot points telow the collar. Workings total approximately 
1,200 feet. Equipment includes a blaéksmith shop, tools, a single-drum 
gasoline hoist, a Gardner-Rix 160 cubic-foot compressor belt-—driven by a Novo 
gasoline engine, a camp building, and a partly equipped mill. The mill is 
equipped with a jaw crusher, (9 by 16 inches), a ball mill (4 by 5 feet), and 
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a Gibson impact amalgamator. Power for milling is supplied by a caterpillar 
Diesel engine. Water for millingisobtained from Wellman Spring, 3/4 mile from the 
mill, through a 2-inch gravity-flow pipe line. 


The formation is chiefly limestone intruded by diorite and quartzite, In. 
places the limestone has been altered by contact metamorphism to tactite com- 
posed chiefly of garnet, epidote, and nontronite. The gold is erratically dis- 
tributed in replacement and contact metamorphic deposits. A number of samples 
of the contact metamorphic material were taken by the writer and assayed for 
tungsten, but no tungsten was found. The ore minerals are gold, cerargyrite, 
copper carbonates, cerussite, pyrite, and galena in a gangue of quartz, iron 
oxide, jasper, calcite, and altered country rock. The smelter returns on the 
last shipment of ore made by Mrs. Florence McCoy on April 5, 1932, to the 
American Smelting & Refining Co.were as follows: 


Metal quotations: Gold $20.67 ounce 
Silver 029/08 ounce 
Ounces 
Settlement Assay: Gold 1.015 
Silver 9.1 
Percent 
Lead 1.3 
Insoluble 58.0 
Iron at 
Lime 7) 
Pounds 
Wet weight: : | 56S, 240 
Moisture, 14.3 percent 8,328 
Dry weight 19,912 or 24.956 tons 
Metal payment: 100 percent of gold «t $19.50 $31.49. 
95 percent of silver at $0.29708 2.57 
Gross value per ton 34.0 
Treatment charge: 3 50 
| Net value per ton 7 30.5 
24.956 tons at $30.56 762 .66 
Deductions: : Freight advanced $6.86 per ton 199.76 
Net: PrOCG6EGS sit cw teen dae ee ee 502.90 


NEW PASS DISTRICT 


The New Pass district is‘on the east slope of the New Pass Range near the 
boundary line of Lander and Churchill Counties, 31 miles west of Austin. Gold 
was discovered here by A. Monroe, Tom Plane, and others from Austin in the 
fall of 1865. In 1868 a 5-stamp amalgamation mill operated by steam was 
erected at Warm Springs several miles east of the mine. This mill operated 
for several years and treated about 12,000 tons of oree Atout 1917 the Austin 
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New Pass Mining Co. acquired the principal mine and erected a 75-ton cyanide 
mill, but the operations were unsuccessful and the property was sold to 

W. C,. Pitt of Lovelock to satisfy a mortgage. In recent years there has been 
only small-scale activity in the district. 


No accurate production statistics are available, but output probably has 
exceeded $200,000, most of which was derived from the Pitt mine now owed by 
the Nupaz Mining Co. 


po Mining Co. 


The Nupaz Mining Co., F. M. Lovell, 1025 W. Fourth &t.,- Los ieee. 
Calif., president, owns a group of 13 claims, 8 of which are patented, and 1 
patented millsite. This property was last worked about 1931 by Andrew Drum of 
Fallon, Nev. 


Development consists of three main adits, the longest of which is 1,500 
feet, a shaft 350 feet deep, and other workings totaling about 5,000 feet. The 
vertical range of the workings is about 350 feet. There is no wining equipmert 
on the property. The cyanide plant and pipe line have been dismantled and the 
equipment has been sold. Water for milling was obtained from Gilbert Springs 
through a gravity pipe line about 6 miles long 


Two veins, the Superior and Gold Belt, occur in diorite. The Superior, 
the principal vein, strikes N. 10° W. and dips about 75° westward. The averace 
width is about 3 feet. The ore is chiefly free gold in a quartz gangue; 
that milled in former years is reported to have yielded $9 to $14 per ton. 


The tailings pile at Warm Springs originally contained about 12,000 tons, 
but a large proportion has been scattered by winds. Several thousand tons 
of tailings remaining have been sampled and are said to average $2 of gold 
per tone 


Thomas W. Mine 


The Thomas W. mine comprises a group of five unpatented claims owned by 
Wayne H. Smyth and Howard Snyder of Austin, Nev. This property is on the Gold 
Belt vein and adjoins the property of the Nupaz Mining Co. Prior to the 
writer's visit in May 1938, the owners had worked the mine for several years, 
treating the ore in a small amalgamation mill at the mine. the production of 
bullion for the 2-year period was about $14,000. = 


Development consists of two shafts, each about 125 feet deep, and about 

500 feet of subsidiary workings, principally on the vein. In May 1938 one of 
the shafts was being sunk to the 225-foot level. Equipment includes a 
gasoline hoist, a Fairbanks-—Morse compressor (8 by 8 inches), blacksmith shop, 
@. calip building, and an amalgamation mill equipped with Blake-type crusher 
(20 by 9 inches), an amalgamation plate 10 feet long and 4 feet wide, five 
stamps (1,150 pounds each) fed by Challenge feeder, a Washoe amalgamating pan 
(4 feet in diameter) , and a Fairbenks-Morse 20-horsepower crude-oil engine. 
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Water for milling is obtained from two wells about 1 mile from the mine; 
it is pumped to the mill through a 2-inch pipe line by two plunger pumps each 
connected to a 3-horsepower, Fairbanks-Morse, Z-type gasoline engine. 


Prevailing formation is silicified limestone and diorite. The Gold Belt 
vein strikes N. 15° W. and dips nearly vertical. The width rmges from 1 to 3 
feet, and the gold is associated with small amounts of galena, copper, and lead 
carbonates in a quartz gangue. The vein is displaced for short distances by 
several faults. The grade of the ore milled ranged from $30 to $40 per ton. 
Fron 85 to 90 percent of the gold in the ore was recovered by amalgamation. 


Happy Days Group 


The Happy Days group of two unpatented claims owned by George Partenico 
is about 3 miles westerly from Warm Springs and 1 mile southeast of the New 
Pass mine. This property has been worked intermittently on a small scale for 
shipping ore, but production has been smalle Several years ago Partenico 
erected a small Kincaid amalgamation mill at the mine in which a small tonnage 
was treated. 


Development consists of a shaft 200 feet deep, a shaft 8&5 feet deep, and 
lateral workings totaling 300 feet more. Equipment includes a small, partly 
equipped mill, a home-made hoist, a blacksmith shop, and a camp building. 


The prevailing formation is shale. Ore occurs in small lenses in a vein 
striking N. 25° W. and dipping 60° northeasterly near the surface and at depth 
nearly vertical. The vein is crushed and disturbed by numerous faults. The 
ore contains gold, with minor amounts of silver, in a gangue composed chiefly 
of quartz. 


Manganese Deposit 


A deposit of manganese occurs on the west side of Antelope Valley about 
5 miles north of Warm Springs. The only locations are two unpatented claims 
ovned by L. A. Merrigan of Reno, Nev. This deposit was discovered about 20 
years ago. Very little work has been done, and no manganese has been produced. 


Manganese associated with considerable siliceous material is present in two 
veins up to 20 feet in width in an igneous formation. One vein is traceable 
on the surface for about 300 feet. A representative sample yielded 25 percent 
manganese and 50 cents in gold per ton. 


RAVENSWOOD DISTRICT 


The Ravenswood district is in the Ravenswood Range of mountains about 25 
miles northwest of Austin. It was organized in 1863, when many locations were 
made for silver but the veins were found to contain mostly copper, and after a 
short period of activity the disappointed prospectors withdrew. Except for 
desultory prospecting, there has been no activity in this area for many vecuee 
Several carloads of shipping ore have been minede 
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Accordins to #4115/ the ores are in small lenselike quartz veins, which 
in the sulphide zone carry chalcopyrite, galena, and tetrahedrite associated 
with silver, and a little gold. The country rocks are quartzite, shale, and 
limestone. 


A manganese deposit near Carico Dry Lake and deposits of volcanic ash 
in Reese River Valley are included in the Ravenswood district for convenience. 


Volcanic Ash 


Volcanic ash outcrops in the low hills in Reese River Valley along both | 
sides of the Reese River: for 12 miles between points 23 to 35 miles north of 
Austin, Nev. A large deposit is owned by H. W. Rast of Austin. The only pro- 
duction has been one carload that was shipped from the Rast deposit to Los 
Angeles in 1929 for experimental purposes. The nearest shipping point is 
Battle Mountain, about 30 miles north. 


The ash is in flat-dipping stratified beds that strike north and south 
and are over!ein by detrital material. The beds have a general strike of 
north and south, and those on the west side of the valley dip westward while 
those on the east side dip to the east. The thickness of the beds ranges from 
afew feet to a maximum of 15 feet. The material is composed largely of fine 
grains of silica, slightly coherent, gray in color, and uniform in size and 
texture. An analysis made by the University of Nevada indicates that the 
material is principally silica with minor amounts of iron, alumina, and lime. 
It is probably suitable for the manufacture of household cleansers, mechanics' 
soap, and other mild abrasives, but the distance from consuming centers pro- 
hibits its use at present in comp eun soe with other deposits more strategically 
situated. 


Manganese Deposit 


Manganese occurs in the vicinity of Carico Dry Lake 50 miles north of 
Austin. The deposit is covered by two unpatented claims owned by H. W. Rast 
and Ignacio Aberasturi of Austin. No work has been done on the deposit. 


The manganese covers the top of a small hill and the croppings are about 
300 feet long by about 200 feet wide. It is associated with considerable 
siliceous material and 1s probably too low-grade to be of economic importance 
at present. A 50-pound sample taken by the writer contained 10.3 percent 
Mangfanesee > 


REZSE RIVER DISTRICT 


The Reese River district is near the town of Austin on the west slope 
of the Toiyabe Range in southern Lander County. It lies in Pony Canyon betweer. 
Lander and Unien Hills, upon which the principal mines are sitvated. As 
originally organized, the district was 75 miles long by 20 miles wide, but in 
recent years the limits have been restricted to an area about 8 miles lon 
B/ Hill, J. M., Notes on Some Mining Districts in Eastern Nevada: Geol. 
Survey Bull. 648, 1916, pp. 105-113. 
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extending from Miguel Canyon on the south to Amador on the north, and about 

1 mile in width, Within this area is a belt containing silver-—bearing veins; 
the greater part of the ore, however, has been derived from an area about 

1/2 mile square. Austin, the county seat of Lander County, is on the Lincoln 
Highway (United States Route 50), and it is in the geographical center of the 
State. The altitude of the mines ranges from 6,500 to 7,000 feet. 


Silver ore was discovered on May 2, 1862, by William H. Talcott, an ex _ 
ployee of the Overland stage stationed at Jacobsville, about 7-1/2 miles west 
of the present site of Austin. This discovery created considerable excitement, 
and a great many people flocked into the area. Lander County was organized 
December 19, 1862, and the first county seat was Jacobsville, which by 1863 
had a population of 300, 2 hotels, 4 stores, post office, telegraph office, 
and 50 residences. There is nothing left at present to indicate that Jacobsville 
once was a thriving community. By a vote of the people of the county, Austin 
betame the county seat in September 1863. Immigration to the district reached 
its height in 1863, when Austin had a population of over 6,000, 3 banks, 360 
houses and a large number of squatter tents, 5 clergymen, le physicians, 33 
lawyers, and several public and private schools. 


During the first 2 years of the camp's history the greatest excitement 
prevailed regarding the richness of the mines; at least 6,000 claims were 
located on the pubdlic domain, hundreds of which were sold for fabulous prices 
when little or no work had been done on them. Many of these later proved to 
be worthless. The first mill was erected by D. C. Buel in the latter part of 
1863, followed by numerous others, so that by 1866 there were 20 stamp mills 
in the district equipped with a total of 219 stamps. Most of these mills were 
like the mills of the gods, in that they ground slowly, but many of them were 
built before there was any ore to treat. The total production of the district 
up to January 1864 was about $100,000. 


| In 1865 the Manhattan Silver Mining Co. began to consolidate the principal 
mines in the district by purchasing adjoining properties, so that by 1870 it 
controlled nearly all the mines on Lander and Union Hills. This consolidation 
was essential, since endless litigation over apex rights would have retarded 
the development of the mines. This company also purchased custom ores, so 
that from 1870 to 1887 it produced most of the output. In.1873 the company 
owned the largest mining property in the State, which included 68 claims, a 
20-stamp mill, a Stedefeldt furnace for chlorination with 8 pan amalgamators 
and 8 settlers, 10 hoisting and 2 Cornish pumping steam engines totaling 220 
horsepower, with three 6-inch-column Cornish pumps. Acoording to the original 
bullion record, this company produced $19,239,033 up to 1887, nearly all of 
which was silver. In 1886 the Manhattan Silver Mining Co. was reorganized 
under a new management and the capital stock was increased from 1,000,000 to 
5,000,000 shares. The following year the property was attached by unpaid 
employeese | 


In 1888 an attempt was made to work the property by a company called the 


Manhattan Mining & Reduction Co. After working the dumps and mining some ore 
from the Union mine, the company closed in 1890. In 1891 the property was 
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nemuired by ths Avetin “Minins Cc., controllec by the J. G. Phelps Stores 
interests of New York. During the next 10 years this company acquired ad- 
ditional ground and drove the Alstin-Manhattan drainege and haulage adit to 
explore the veins on Lander Hill at depth. This adit has its. portal in Pen: 
Canyon near the site of the former railroad station; it was 5,985 feet in 
length with a lateral crosscut 2, 900 feet long branching off at a point 3,855 
feet from the portal. A UO-stamp concentrating mill was also built near the 
portal of the Austin-Manhattan adit, in which some ore was milled. Several 
transfers of the property took place between 1904 and 1908, when the Austin 
Manhattan Consolidated Mining Co. obtained possession. This. company re- 

: habilitated some of the old mines and produced some ore. In 1910 a concentrat- 
ing plant was erected at the lower end of Pony Canyon and was put in operation 
the same year. The mill equipment included six Huff electrostatic separators, 
two.crushers, and two concentrating tables. The mill is said to have been 
unsuccessful, and in 1920 the company passed into the hands of a receiver. 


Except. for sporadic leasing operations, there was very little activity 
in the district between 1911 and 1935. In 1935 nearly all of tne old produc— 
tive mines adjacent to the town of Austin were acquired by the Austin Silver 
Mining Co., which has since been operating in the district. 


In addition to the Austin Silver Mining Co. holdings, a number of other 
groups of claims are owned chiefly by individuals. During the past 40 years 
a number of small companies have been organized from time to time to work > 
mines in the district, but all of these were short-lived. 


The production of the district from 1862 to 1903 is estimated by the 
writer, from the data available, to have been about $25,000,000. The produc- 
tion from 1902 to 1936, inclusive, was $332,097, chiefly silver, with some 
gold and a little lead and copper. The annual production for the district 
' from 1902 to 1936 is shown in table 7. 


The ety of the Reese River district has been described by Bnmon +2 
and by Hilil 


Karly—Day Metallurgy and Mining 


In the early days of the Reese River district attempts were made to 
treat the ores by the Washoe process as developed on the Comstock lode, but, 
as the ores were refractory, the results were generally unsuccessful. The 
Washoe process consisted of wet-crushing in stamps followed by amalgamation: in 
various types of iron pans. As more information on the character of the ores 
was obtained, the Reese River process was developed. This consisted of dry- 
crushing with stamps and a chloridizing roast, followed by amalgamation as in 
the Washoe processe Chlorination was not essentially new, since the extracticn 
of gold by Leachin= with chlorine gas was first used by Plattner at Freiberg, 
Germany, some years previous; it was first introduced into the United States by 
G, W. Deetken at the Hureka and Idaho mills of Grass Valley, Calif., in 185% ~ 
The Reese River process was applicable to silver ores containing arsenical 
_@ad antimonial sulphides, and the object of roasting was to convert the sul- 
potas into chlorides, so that precious metals could be recovered by ioe aoa 

lone 
Emmons, S- Geology of the Toiyabe wee? sologtcal” Exploration of 

the "Porgieth Paralles, Washington, D. C., 1870, pp. zu. 
1it/ Hill, James M., Some Mining Districts in her cuesete eee and 
6967 Northwestern Nevada: Geol: ee Bull. 594, 1915, po. 95-114. 
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At first, reverberatory furnaces having either one or two hearths, in- 
ported from Europe, were used. Because of their limited capacity and the 
skill required in their manipulation, a number of mechanical roasters were in- 
vented, including the White, Bruckner, Howell, and Stetefeldt. The last was an 
important contribution to the metallurgy of refractory silver ores, not only 
at Reese River but in other districts in the West. C. A. Stetefeldt discovered 
that silver ores mixed with salt are completely chloridized if they fall 
against a current of hot air rising in a shaft with no obstructions whatever 
to check or retard the fall of the ore particles. Instead of requiring from 
4 to 8 hours to chloridize the ore, as in the reverberatory furnaces, it was 
done in the Stetefeldt furnace in a few seconds. The first experiments with 
this furnace were made in the Murphy mill, Ophir Canyon, Nev., in 1867, and in 
1870 a Stetefeldt furnace was erected by the Manhattan Silver Mining Co. at 
Austin. This company had the exclusive right to the use of the furnace in the 
district and paid a royalty of $2 per ton. It was so superior in economy and 
operation to others then used that it gave the company a virtual monopoly on 
the milling of ores in the district. The gain in the treatment of rich ore. 
amounted in some cases to as much as $20 per ton, 


The Stetefeldt furnace was heated by gases produced from charcoal in two 
gas generators. A third generator produced gases for heating and chloridizing 
the dust, which was drawn by a strong draft into the main flue. The height of 
the furnace from cooling floor to the hopper was 40 feet; and the pulverized 
ore mixed with salt fell against the flame for a distance of 18 feet. A 
description of the furnace used by the Manhattan Silver Mining Co. is given by 


Raynonal& ° 


The flame from the generators enters the furnace a little 
over 6 feet above the cooling floor, and the bottom of the flue 
above is 4.1/2 feet below the top. The inside size of the shaft 
at its lower end is 5 feet square. The bottom inclines toward the 
discharge door and tapers toward the top, where the size of the 
shaft is 3-1/2 feet square. The finely divided ore sifts into the 
furnace in a continual shower by a special feeding arrangement. 


A very expensive system of dust chambers is connected with 
the furnace. As the dust has to pass the fireplace in the main 
flue before it can reach them, the ore found here is the most 
perfectly roasted. From the dust chambers the waste heat passes 


under the large dry kiln and thence into the chimmey. For the first 
month the cost of roasting was $6.48 per ton as compared with $15.34 
per ton in the reverberatories previously used. 


After being roasted, the ore was fed to amalgamating pans holding a charge 
of about 1,000 pounds. Sufficient water was added to the charge to bring the 
pulp to the desired consistency; each pan was équipped with an iron muller, 
which revolved at a speed of about 40 revolutions per minute to break up the 
lumps and agitate the material. Quicksilver was added after the pulp had been 
stirred enough, the amount depending on the grade of the ore. The stirring 
continued for about 6 hours, when the charge was run into a settler similar 
in design to the amalgamating pan, but with stirrers made of wood. The fluid 


18/ Raymond, Rossiter W., Mineral Resources in States and Territories West of 
the Rocky Mountains (1870) : Washington, D. C., 1872, pe 119. 
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amalgam was collected from the settlers, strained.to eliminate the excess 
mercury, and the amalgam was retorted. The bullion averaged about 700 fine; 
the loss' of quicksilver was epproximately 1-1/2 pounds per ton of ore worked. 
The power for milling was furnished by steam engines. -Wood for fuel was 
chiefly pinon pine obtained locally. | | 


The Manhattan mill had 20 stamps, which operated dry. By chloridizing 
roasting in the Stetefeldt furnace and amaljamation, about 90 percent of the 
assay value was recovered on ore averaging : about $250 per ton, 


The annual report by the Board of euetese of the Manhattan Silver Mining 
Co. for the year 1573 contained the following interesting data on mining and 
milling costs, 


From Oregon and North Star mines: 


2,287.25 tons ore, producing $224.50 per ton. - © : $513,487.63 


Milling expenses ($34.99 per ton) | “$80,030.83 : 
Mining expenses ($74.26 per ton) 179,010.19 SoG] 
: | eB4 4 05 
From other mines: 
696.75 tons, producing $212.72 per ton a LU, 212.66 
Milling expenses ($34.99 per ton) _ 4.379.628 


Mining expenses ($137.31 per ton) 95,670.74 120,050.02 
28,162.64 


Profit on custom ores: 


1,674.5 tons at $27.74 per ton =. 46,450.63 


Profit for 13873 ; 3 | 329,059.83 


The cost per ton for reduction of the ores sanige 1874 was distributed 
as follows: 
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The cost of labor and supplies was not particularly high, considering 
the isolation of the region and the poor transportation facilities, and in the 
light of present-day metallurgical knowledge it is difficult to justify such 
extremely high mining and oe costs. Some data on the cost of labor in 
1870, as given by Raymondl2. were as follows: 


Wages for first class miners....... $4 per day. 


Wages for surface laborers.........|$4 per day. 


Cost of lumber.....eccceccccces ..+-| $120 per M. 

Cost of mining timber............ ..| $0.75 for post 6 inches diameter by 
| 6 feet long. 

Cost of common powder........ce00- .| $22 to $26 per 100 pounds. 


Cost of glant powder...ceeseeeeeeve| GHLel4O to $1.40 to $1.50 per pound. 
Cost of quicksilver..............+++| $0.67 per pound. 
Cost of freight from Argenta.......|/ $0.02 per vound. 
Cost of fuel (locally Git) cic wes eee $9 to Sil per cord. 
Cost of 10-stamp mill, California . 

pattern, including freight, 

erection, etCe ..ceesssececessvcee! $40,000 to $50,000 
Cost of 20-stamp nill, California 

pattern; including freight, 

erection, etc. ....eseeecseesessee $75,000 to $100,000 


Salt was an essential item in the reduction of the Reese River ores, and 
fortunately it existed in great abundance within convenient distances from the 
mines. The salt was obtained from the desert playas, the principal source of 
supply being Spaulding Salt Marsh in Smoky Valley 35 miles south of Austin, 
Here the salt was gatherec from the surface, and it required no purification 
before use. Laid down at Austin, the cost ranged from $30 to $40 per ton. 

The salt required for chlorination amounted to about 10 percent of the weight 
of the ore, 


A large proportion of the ore in the district was milled on a custom basis, 
In the first years of the camp's history the milling cost was $75 per ton, but 
this cost was reduced in 1866 to $45 per ton. A contemporary newspapere¥/ 


contained the following editorial on milling costs: 


One of the greatest drawbacks to the development of a large 
number of mines in this and other districts has been the exces-— 
sively high rate of reductions. Ore that was worth $50 to $75 
per ton would not pay the owmer for extraction, and the miners 
generally concluded that it had better be allowed to remain in 
its native matrix. In today's issue, Capt. A. L. Page, general 
superintendent of the Keystone mill and mines, agrees to reduce | 
ores in lots of 20 tons and upwards at $45 per ton, and smaller 
lots at the rate of $50 per ton; and he guarantees to pay 80 per- 
cent of the assay value of the pulp on each particular lot of ore. 
This will be stirring news to our miners and will cause many an 
idle mine to bring forth fair fruit of silver. 


19/ Raymond, Rossiter W., Mines and Mining in States and Territories West of 


a the Recky Mou unteips (3870) 5 Teapener™ D. C., 1871, pp. 139-140. 
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Hitherto miners have complained, we think justly, that the. 
mill charges were excessively high and completely absorbed the © 
values of their ores, and as their labor was unremunerative they 
vere forced to close their mines. Captain Page has proposed a 
handsome proposition, and if the miners will reopen their claims 
and work earnestly and systematically a better state of mining 
will be brought about and something like a proper spirit of co- 
operation will pervade the relation of mine and mill. 


The Keystone mill, erécted in 1865, was equipped with 20 750-—pound stamps, 
8 reverberatory furnaces with hearths 11 by 13 feet, 14 pan amalgamators 5 feet 
in diameter, and 6 settlers 6 feet in diameter. 


' After the Manhattan Silver Mining Co. obtained a milling monopoly in the 
district by the exclusive use of the Stetefeldt furnate, the custom milling 
charges were reduced to $35 per ton; 80 percent of the assay value was allowed 
on ores asSaying $400 or less, and 82 percent on ores assaying over $400 per 
ton. These rates remained in effect during the period when the district made 
its greatest production, 


A Krom dry concentrator was installed by the Manhattan Co. in 1875 as an 
adjunct to milling operations but was unsuccessful, Subsequently the Wren 
process, discovered and patented by Thomas Wren, one'of the pioneers of the 
district, was installed. This process was based largely upon a separation by 
screening, on the principle that the metallic particles in the ore were re— 
duced by crushing to a finer state of division than the gangue, so that a 
rough concentration could be effected. Gravity concentration with water also 
constituted part of the process. -< 


‘Although the Reese River process was very inefficient compared with 
modern metallurgical practice, it constituted an important advance in metallurg. 


The earliest mining in the district appears to have been more a random 
hit-or-miss proposition than a well-directed effort at practical mining. Prior 
to the acquisition of the principal properties in the district by the Manhattan 
Silver Mining Co. in 18/70, the mines were worked by a number of individual 
owners. The large number of small claims and the faulted_condition of the 
network of narrow but rich veins in a limited area were fruitful sources of 
litigation. Speaking of this condition of affairs, Raymon ay, states: 


One of the greatest obstacles in'the way of successful mining © 
in the Reese River district is the great number of small veins 
claimed by different individuals, Each mine is generally worked 
by itself, and sometimés there is hardly room on the surface for 
the necessary buildings and dumps. On Lander Hill, there is one 
place where, within a space of about 1 acre, there are five | 
different hoisting works belonging.to different owners. This is 
obviously a very expensive and inconvenient way of working mines. 

ain, it is not always practicable to keep reserves. ahead with 
Raymond, Rossiter W., Mines and Mining in the States and Territories West 
of the Rocky Mountains (1870): Washington, D. a 1871. pe Be. 
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one small vein, especially in cases where mine and mill are owned 
by the same party. Ore must be obtained for the mill; and if, in 
prospecting ahead, a barren spot is reached, the known reserves 

must be attacked to supply the deficiency. In working large veins 
or many small veins this difficulty is not felt. If one vein is 
temporarily barren, there are others to fall back upon. Much better 
work at much less expense could be done on Lander Hill if one con- 
pany owned a large number of parallel or contiguous claims and 
worked them through one or two shafts or through a deep tunnel. 


With reference to mining oate, Raynond22/ states: 


The mining cost per ton of ore varies excessively 
according to thse width of the wein and the hardness of the 
ground, In the Manhattan, I believe, it has been as high as $50 
per ton; and, indeed, the average cost per ton for the year ending 
July 1, 1869, at that mine (all expenses except dead work included) 
was over $51. Other mines on Lander Hill are not likely to have 
been much better off. 


Part of the high mining costs is attributable to the fact that the veins 
were narrow and the ores were generally hand-sorted twice ~- once in the mine 
and again at the surface. The veins were so narrow that the early miners 
facetiously referred to them as "razor blades", "shoe strings", or "paper 
cutters". After 1870 most of the ore was mined by the leasing system with 
general satisfaction to both the mine owners and contractors. In regard to 
the introduction of the tribute or leasing system, a report written in 
January 1873 by J. E. Clayton for the Manhattan Silver Mining Co. contains 
the following: 


During the years 1868-1869, the company had much difficulty 

in procuring efficient labor, This was owing to two causes: (1) 

The discovery of the White Pine and Pioche mines drew off a large 
portion of the best miners, leaving a very indifferent class of 
workmen in this district; and (2) the veins being small and the 
underground work being much spread out and scattered, it was found 
to be impossible to get faithful, honest work done. These dif- 
ficulties appeared at one time to be almost fatal to the success 
of the enterprise, but they were overcome by a radical change in 
the labor management. This was effected by the adoption of the 
contract and tribute system for all underground work. This change 
could not be made suddenly without a large falling off of the pro- 
duction of the mines, but the company contented itself with doing 
custom work in their mill and allowing the work on its own mines 
to lie comparatively idle. The miners, however, gradually became 
reconciled to the change, and the work of development and con- 
sequent yield of the mines were gradually increased during the last 
two years. The present tribute system has become established, and 
@ good supply of Gornish miners is now settled in the district. 

2o/ Work cited, page 1 
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In stoping ore, lessees or tributers were paid a percentage of the values 
recovered. Some leases were let with a royalty as low as 7. percent of the 
gross yield, ana the ores were so rich that the lessees were able to realize 
large profits for their labor, In unproductive ground the lessees were paid 
a stipulated price per foot, which was regulated according to the character of 
the ground and working conditions. The rate for drifts was generally $1.50 
per foot and for crosscuts $2, the workmen furnishing all supplies and re- 
ceiving 50 percent of the net value of any ore mined during the progress of 
the work. The system was undoubtedly a good one, as the contractors became 
interested in the workings and carried on operations with greater vigor and 
economy than would have been possible under company account. The veins were 
worked by resuling. 


Chinese workers were brought into the district in the seventies. The 
experience of the Central Pacific Railroad, which employed many Chinese in 
the construction of the road across Nevada, first called attention to the 
qualifications of the Chinese as miners. A number of attempts were made to 
employ Chinese labor but the results were generally unsuccessful due to the 
hostility of other miners or to the difficulty of managing the Chinese. 


The hoisting plants at the mines were steam-driven. Water found in the 
mines at a depth of about 75 feet from the surface was handled by steam 
driven Cornish pums. 


Austin Silver Mining Co. 


The Austin Silver Mining Co., a Nevada corporation with a capitalization 
of 1,000,000 shares, par value $1, controls a large group of patented and un- 
patented claims in the heart of the Reese River district. The company holdings 
include nearly all of the principal producing mines of former years. Opera- 
tions were begun about 3 years ago, and up to May 1938 about 25,000 tons of 
ore had been treated in the company-ovmed mill. In May 1938 mining operations 
were discontinued temporarily, except for a little development work in the 
Camargo workings and several leasing operations at the Jack Pot mine. 


Development includes a number of shafts, inclines, and lateral workings 
totaling about 15 miles. Many of the workings are caved and inaccessible, 
The Austin-Manhattan adit cuts the Frost shaft on Lander Hill at a depth of 
660 feet below the collar. The deepest workings attain a depth of about 700. 
feet. Equipment includes a 100-ton flotation mill erected in 1935 near the 
portal of the Austin-Manhattan adit. The mill is equipped with two crushers, 
an Eimco Ball mill (5 by 6 feet), duplex classifier, seven Fagergren flotation 
cells, filter, oil-fired pans and rotary drier for concentrates, and an assay 
office. The Camargo workings are equipped with a 25 horsepower Fairbanks- 
Morse geared hoist, a Gardner single-stage compressor belt driven by a gasoline 
engine, blacksmith shop, and necessary mining tools. Power for milling is 
furnished by a 4—-cylinder Busch-Sulzer Diesel engine and a 125-horsepower 
caterpillar Diesel engine both connected to alternating-current generators. 
The company also owns other mining equipment, a partly equipped machine ‘Shop 
near the mill, and an office building at Austin. 
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The principal rock in the most productive portion of the district is 
quartz monzonite, which is cut by a series of basic dikes. The ore is in 
shoots in a number of quartz fissure veins frequently displaced by faults. 
While there are a number of other small veins in the district, the principal 
production has been derived from a series of parallel veins having a northwest- 
southeast strike and a dip to the northeast. The veins are narrow, ranging in 
width from a few inches to 5 feet. The average width mined in former years 
was probably about 15 inches. The ores, however, were unusually rich, which 
in a great measure compensated for the narrowness of the veins. From the old 
records the grade of the ore mined in the early days apparently ranged from 
$100 to as high as $400 per ton and averaged about $175 per ton. Silver 
chloride was the principal economic mineral in ores from the surface to a depth 
of about 75 feet. At that depth water was present, and the mineralization 
changed. Below water level the ore minerals are ruby silver (both light and 
dark), polybasite, enargite, stephanite, ibnite, silver glance (7), galena, 
sphalerite, copper glance, pyrite and marcasite,. arsenopyrite (pyrazyrite and 
proustite), tetrahedrite, and chalcocite. 


Barite deposit 


Barite occurs in the Reese River district 9-1/2 miles southeast of Austin 
and 1 mile north of the Lincoln Highway. <A group of three unpatented claims 
owned by Gus Laurent of Austin covers the principal veins. Although the 
deposits have been known for a number of years, their exploitation is handi- 
capped by their distance from consuming centers; Battle Mountain, the nearest 
rail shipping point, is 100 miles northward. 


The barite occurs in a series of veins, variable in strike, with a general 
flat dip averaging about 20° and ranging from 1 foot to 5 feet in width, 
averaging about 4 feet. The country rock is a decomposed monzonite. Deposits 
have been opened by a number of surface cuts and short adits totaling not 
more than 100 feet in length. The barite is of good quality, crystalline in 
character, easily crushed, and virtually free of any impurities except a small 
amount of oxide. Judging from the wide distribution of barite float found in 
the locality, a number of other veins probably are present, in addition to 
those already found. The veins are covered with a mantle of sandy detritus to 
a depth of 1 to 6 feet, and prospecting could de done easily by trenching with 
tractor and scraper, if such work were warrantede 


SKOOKUM DISTRICT 


The Skookum district is in the south end of a group of hills on the west 
side of Reese River Valley 9 miles west of Austin. Silver-gold float was 
discovered in this area in 1907 by an Indian who noticed fragments of 
mineralized quartz that had been dug out by a badger. The Indian sold his 
discovery to the Lemaire brothers, of Austin, who began development work in 
1908, In the same year rich ore was discovered by James Watt; when the dis- 
coveries became known a large number of locations were made and a short-lived 
boom ensued. In the summer of 1908 two tent towns, known as Gweenah and 
Skookum, sprang up and attained a combined population of 200, but the following 
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year the camps were virtually abandoned. The Gweenah mine has been the 
principal producer; and, according to Rene Lemaire, the production of the dis- 
trict has been about $100,000, all of which was shipping ore. In recent years 
there has been little activity. | 3 


Gweenah Mine 


The Gweenah mine comprises a group: of seven unpatented claims owned by 
Rene and Louis Lemaire of Battle Mountain. The property has been inactive since 


19356 


Development includes several shafts. sunk by. lessees in the early days, 
the deepest being 125 feet, and other workings totaling approximately 1,200 
feet. There is little mining equipment on the property. 


The principal vein strikes N. 30° W, with a dip ranging from nearly 
vertical to 60° nortncasterly; it ranges from a few inches to 4 feet in width 
and in places splits into several branches. The country rock is quartzite. 
Ore minerals are argentiferous tetrahedrite, pyrite chrysocolla, with a little 
lead, in a gangue composed chiefly of brecciated oaks stained with iron 
oxide. , 


The smelter returns on the last carload of ore ehaeeea from the property 
on September 20, 1935, to the International Smelting & none os by R. ¥. 
Lemaire furnished the following data: 


Metal quotations: Gold _ $35.00 per ounce 
| Silver 77 per ounce 
Settlement assay: Silver 155.35 
| | Gold 42 
| Percent 
Copper 0.26 
Lead | isp) 
Zinc - Nil 
Insoluble 93.05 
Iron G55 
Sulphur 15 
Line J 
Founds 
Wet weight ; 70,460 
Moisture, 1 percent 704 
Dry weight Se 65, - or 34.878 tons 
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Metal payment: Silver, 95 percent at $0.77 per ounce ee 639 
Gold, 91 percent at $35 per ounce 
Gross value per ton woercsscscveccoes - 178 
Treatment charge: 5.50 
Net value per ton ....cecweeee Reetreoes 112.678 
34.878 tons at $112,678 3,929.98 
Deductions: Sampling $21.14 
Assaying 8.00 
Hauling (sampler to smelter) 35.00 64.14 


NOU DFOCOCAS — 6.0: siewais-ecavee acaionivee eens oeiere 3,865.84 


This shipment was hauled by truck from the mine to the Utah Ore Sampling 
Co. plant at Murray, Utah. 


WASHINGTON DISTRICT 


The Washington district lies on the west slope of the Toiyabe Range near 
the boundary between Lander and Nye Counties, 45 miles south-southwest of 
Austin. It was organized in 1863, and for several years thereafter a number 
of mines and prospects were located and actively worked in San Pedro, Cotton- 
wood, and San Juan. Canyons; but with the decline of silver mining in the 
Tolyabe Range, the district became inactive and remained almost forgotten for 
many years. The amount of silver mined from this area in the early days is 
unknown, but in all probability was small. In recent years the only production 
has been several shipments of ore nade by lessees from the Camp Bird group of 
claims. 


Camp Bird Group 


Camp Bird group, owned by Mrs. Rose Warner of Austin, Nev., comprises 16 
unpatented claims between Washington and Cottonwood Canyons about 1 mile south- 
east of the old camp of Washington. The property was first worked in the late 
sixties, when considerable development work was done and some production was 
obtained. In 1923 the property was acquired by New York interests that in- 
stalled a tramway and erected a 50-ton cyanide plant; after a short time the 
company ran into financial difficulties and stopned work. In recent years a 
small amount of shipping ore has been mined by lessees. 


Development comprises an adit 900 feet long and other workings totaling 
several thousand feet. In 1938 the road to the property was washed out by 
cloudbursts, so that it was inaccessible by automobile. 


The prevailing formation in the vicinity is lime shale and quartzite. 
The principal vein, known as the New Hope, consists of quartzite breccia 
recemented by quartz. It has a north and south strike and a flat dip eastward. 
The ore minerals are argentite, galena, tetrahedrite and their alteration 
products. A small lot of ore shipped to the McGill smelter of the Nevada 
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Consolidated Copper Co. by George L. ean and Peter Dory in June 1937 
furnished the following datas 


Metal quotation: Silver $0.765 per ounce 
: Ounces 
Settlement assay: Silver 49.69 
Percent 
Silica 90.6 
Alumina Ug 
Iron Let 
Line 1 
| Pounds 
Net weights 14,320 
Moisture, 1.0/ percent Te 
Dry weight 14,167 or 7.0835 tons 
Metal payment: Silver, 90 percent at $0.766 per ounce $34.26 
Treatment charge: Base charge $6.00 
Credit (silica) (65 | 
Net treatment charge..... 5.255 5.235 
NElUG “DEL COD! sida cseiaiy-s 6.500 eiereds epee 29.025 
7.083 tons at $29.025 | 205.58 
Deductions: Hauling 7.16 tons at $8 $57.28 
Sampling 5 00 62.28 


Net PYOCEED 8s saws e4 eck Sale en owowees 143 230 
FUTURE OF MINING IN LANDER COUNTY 


From the viewpoint of past production, silver has been the most important 
metal mined in Lander County, the principal period of production having been . 
between 1862 and 1880. With the exhaustion of the richer ore bodies, silver 
mining declined and the mining of gold and copper ores became increasingly in- 
portant. At present, mining activity is confined largely to leasing operations, 
chiefly in the districts tributary to Battle Mountain. For many years Battle 
Mountain has been one of tne prominent leasinz areas in the State, and during | 
the past 4 years the production of shipping ores, mainly gold with some copper, 
has averaged between 700 anc 800 tons per month. The production of copper ores 
is dependent on market conditions; vith abetter price for copner, an anpreciavle 
increase in the production of such ores can be expected. In general, the gold 
ores of the Battle Mountain region very considerably in character, and it is 
because of the metalivrgical difficulties involved that they are not treated 
in a local custom nill, 


Future production of metals in Lander County appears to depend largely 
upon the rehabilitation of old mines and additional prospecting in the know 
mineralized areas. In regard to further prospecting, a recent development in 
mining in the northern part of the State has been the discovery and exploite 
tion of a number of gold deposits in sedimentary rocks. Among such discoveries 
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may be mentioned the Getchell mine in Humboldt County, the Standard mine in 
Pershing County, and the Goldacres mine, Buffalo Valley Mines Co., Copper 
Canyon mine, and Johnson-Dolezal lease in Lander County. It is often stated 
that Nevada has been thoroughly prospected, and while it is true that most of 
the mineral deposits with prominent surface features have been found, other 
deposits, such as the sedimentary gold deposits, which are not so conspicuous, 
have been overlooked, In general, the sedimentary gold deposits do not pos- 
sess easlly recognizable surface indications, and consequently they were passed 
over in former years. Moreover, the gold in such deposits usually cannot be 
detected by panning, so that the early prospectors, who depended largely on 
panning, were misled. No doubt, deposits similar in character to those 
already found remain to be discovered in Lander County and other areas in the 


State, where sedimentary formations, like shale and limestone lying in proximity 
to acidic intrusives, are common. 
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